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A;  : ■ : .'ilD.  . v.-ith  aonti’actcr  and  li/u'llC  support,  wl . i p.-ovide  •'or  ’.he  levelop;:ient . 

• ■ . a;.;  eval'  ation  of  a Moving  Target  Petectoi'  (MIT')  for  Lerrr.inal  and  er.  route 
.‘.  ',ar  / s.  The  i-ITD  is  ai  advanced  radar  signal  piaDcessor  that  provides  great*;/ 

. ■ -T. ; 1, Qf  aircrvil't  in  the  presence  of  gro’und  and  p i cipitation  clutter 

■ i a.,  ,-reat  v is.prcr/ed  radar  tracking  capability  far  autos/ated  systei;.s. 


' ' .lest.ner  dchc  ruled  for  Accomplishment; 

4 rerc.ir.al  I-TID-II  installed  at  field  evaluation  site  3/78 

4 Kr.  Route  MI'D- II  installed  at  field  evaluation  si'-e  5/?8 

I Technical  Data  Package  submitted  to  AAF  9/'^^ 

‘ A Ac co::,p. isk.'.ent 

• 'Tri<-I  Breadboard  T&E  final  report  completed 

• ■■’ITj-II  terrr.ir.al  and  en  route  systems  contract  awarded 
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solid  etate  radar  syrteo.  that  v.dll  employ  state-of-*:ho-art  radar 
e.?;.’  1 v.-’S.  .nis  radar  v.n.11  le  a single  channel  terr.inal  sur’/eil lance  radar  which 
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'~i  /ective:  To  provide  i-pcnnical  effort  in  response  to  requests  for  R.-ii 
or  as  ir.i.-  .tei  by  ar.alyoes  to  s .stain  an  acceptable  performance  level  of  the  kFC 
:-a  ;ar  i-ea  .'yster  . 

■ P;. roac:.:  i :';’  and  vri.th  the  support  of  Recions  and  contractors  vail 

Xf inves* iyate  and  analyze  technical  problems  that  affect  the  ATCRBS  syster. 
operational  capiability,  (2)  desi.pn  and  test  "fixes"  for  correcting:  equipcient 
or  facility  site  proHe.':.s,  and  (■)  prepare  project  reports  and  production 
proc  :i'e:-.en'  data  packages. 


Tiles*  -nes  .'Ciieduled  foi'  Accornpl  islur.ent : 

. Respond.  *■. ; field  site  problem  investitjation  requests 
. !-erporv’.  to  requests  for  R,  D t K effort 
. Report  on  fvE  of  Transponders  and  Digitizers 

A A 'cosiplishr.ents  Y{-11 : 
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. Report  co.mpleted  on  1976  collected  transponder  data 
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he  examir.ed  and  solutions  recocr. ended. 
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Ir.-houso  /u.alysio  of  '.:c’leoted  Interrogation  liivi rorment  Data  -oin.- 
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ci  *;.e  AT  'FJ  to  c.eet  present  and  future  ATC  syster.r  requii'einer;tE  throu/^i  the 
deve'.  cp".o;.t  of  nev;  equiprr.er.t  and/or  .■r.odi  ficatior;c  foi’  existint”:  ATCFtbd  coc.por.ents 


■ ^ vd.th  contractor  ar;d  hAid-.C  assistance,  vri.ll  develop,  te.^t 

rind  pvaluar-  a new  nionopulse  receiver/processor  and  eniianced  models  of 

antrcnas  to  provide  i.o.proved  beacon  aoverage  and  quality  of  reported 
;■  ..-.’eil  . a:.  data  for  Terri.inal  and  Riv  Route  ATC.  A Teciuiical  Data  Packafte  vri.ll 
:e  pri  pared  ’’or  the  new  processor  sul  syrter:;  ir,  order  to  perrdt  pjrocure.-.ent  of  the 
f • field  i -.pi  ementation . i\eports  and  specification  change  recorri;i,enda- 
' , -.srii  ' ; prepared  upon  completion  of  the  range  tests  of  the  in.proved  ATCRR,' 
'.'.t  eic.as , 
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e c 1 n ;_c a i ^ jec.t  i ve:  i'o  develop  a TiiscroFe  A tilress  lieacon  Svst  i n,  i ID  ! n w 1 1 tl 

ATCRBS,  which  will  have  greater  capacity,  accuracy,  and  flexibility  t iian  the 
existing  terminal  and  en  route  ATCRBS.  Two-way  data  transmission  via  data  link 
will  be  inherent  in  tlu*  design.  The  DABS  will  meet  the  ATC  needs  of  the  1980's 
timi'  period. 

Approach:  SRDS,  NAFKC  and  TSC  resources,  witii  contractor  support,  will  be  utilized 

in  carrying  out  the  three-phase  multi-year  development  effort  in  accordance  with  the 
DABS  Technical  Development  Plan  (TDP) : Phase  1,  System  Validation  and  Definition; 

Phase  II,  System  Kngineering  and  Evaluation;  Phase  Til,  Production-Deployment. 


Milestones  Scheduled  for  Accomplishment : 
1st  DABS  Sensor  Delivered 
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. Single-site  Technical  Data  Package  Complete 
. Multi-site  Tf<E  initiated 

. Multi-site  Technical  Data  Package  complete 
Accompl  i sliments  F)  -77: 

I . .Sensor  Development  Contract  Critical  Design  Review 
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IPC.  DABS.  Upgraded  Third  Generation  ATC  System 

**  Ic^hiucal  Ohiectivc:  To  develop  a new  safety  assurance  service  called  InLermitLent 

Positive  Control  (IPC)  for  the  projected  1995  traffic  environment  which  allows  lor 
evolutionary  implementation  at  low  user  cost  by  providing  automatic  ground-based 
pr.’Ximity  warning  information  conflict  detection  and  resolution  to  aircraft  via 
two  way  Data  Link. 

■ Approach : SRDS  and  NAFEC,  with  TSC  and  contractor  support,  will  carry  out  a multi- 

year effort  including  development  of  concept  and  algorithms,  simulation,  ATC 
operational  definition,  special  purpose  IPC/DABS  site  processor  design,  hardware 
piocurement,  Leiminal  and  en  route  system  interface,  test  and  evaluation,  and 
preparation  of  specifications.  Phase  I.  system  engineering  consisted  of  IPC  flight 
tests  at  the  DABS  experimental  facility.  The  IPC  Hardware/Sof twarc  Engineering 
Model  is  being  developed  under  subprogram  034-251  (DABS).  Phase  II  tests  at  NAFEC 
will  demonstrate,  refine  and  validate  Phase  I. 


2h.  iMilestones  Scheduled  for  Accomplishment: 

• IPC  Software  coded  for  sensor  operation  2/78 

■ First  IPC  Ground  Systems  Delivered  3/78 

• Begin  Single  Site  Tests  7/78 

• Begin  Field  Trials  at  Philadelphia  7/79 

• Tech  Data  Package  Handoff  (Single  Site)  7/80 

• Tech  Data  Package  Handoff  (Multi-Site)  7/82 

26A.  Accomplishments  P~Y-77: 


26A.  Accomplishments  P~Y-77: 

• IPC  Software  Design  Critical  Design  Review  (CDR) 

• Completion  of  Phase  I Flight  Tests  at  Lincoln  Laboratory 
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Navigation,  VORTAC  System,  VOR,  DVOR,  NDB 


at 

Technical  Objective:  In  response  to  requests  for  R&D  services  or 

system  needs,  SRDS  will  provide  technical  efforts  and  products  for 
the  correction  or  alleviation  of  system  performance  limitations. 

Approach : SRDS,  in  conjunction  with  NAFEC  and  contractor  support, 

^as  appropriate,  will  perform  analysis  and  develop,  test,  and  evaluate 
techniques  and  hardware  as  needed  to  achieve  objectives.  Included  are: 
a)  minimize  site  and  weather  effect  to  improve  existing  VORs;  b)  update 
the  VOR  Siting  Criteria  Handbook;  c)  develop  measurement  standards. 

Milestones  Scheduled  for  Accomplishment 


o Evaluation  of  5-Bay  Array  at  Airport  Site  Completed 
o Spec.  Data,  including  monitoring,  5-Bay  array  to  AAF 
o Siting  Criteria  Sections  for  DSB  DVOR,  Propagation 
Modeling  and  Airport  Stacked  Array  Completed 

Accompl i shements  FY-77 

o Modulation  Percentage  Standard  Completed 
o VOR  Propagation  Model  Computer  Programs  Provided  AAF 
o Initial  Evaluation  5-Bay  Array  Completed 
o F^ropagation  Model  for  DVOR  completed 
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Naviqation,  VORTAC  System,  VOR,  DVOR 


Technical  Objective:  To  develop  new  VOR  systems  and  uiidate  the  presen 

VOR  System  components  in  order  to  meet  future  needs  for  increased  NAS 
capacity  and  reduce  operational  costs. 

Approach : SRDS,  in  conjunction  with  NAFEC , the  Aeronautical  Center  and 

contractor  support,  will  develop,  test  and  evaluate  techniques  and 
'hardware  necessary  to  achieve  the  technical  objectives.  Included  are: 
a)  develop  specification  data  for  2nd  Generation  VORTAC,  including  remote 
maintenance  monitor  systems. 


Mi lestones  Scheduled  for  Accomplishment 

o Basic  RMMS  evaluation,  NAFEC  letter  report 
o Certification  data,  NAFEC  letter  report 
o Fault  Diagnosis,  NAFEC  letter  report 
o Trend  Analysis,  NAFEC  letter  report 

Accompli shments  FY-77 
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o RMMS  Test  Bod  established  at  NAFEC 

o Support  project  to  implement  RMMS  at  Salmon,  Idaho  initiated 
o 50  KHZ,  Report,  reduction  of  harmonics  below  ICAO  specs,  provided  AAF 
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Air  Naviiiation,  NAVAIDS,  VORTAC,  TACAN,  DME 


Technical  Objective;  To  develop  technical  requi rements  tor  second  generation  TALAr: 

IW  equipment  which:  (1)  will  satisfy  economic  objectives  and  current  system  perfor- 
mance requirements;  and  (2)  provide  the  capability  to  support  increased  navigation 
services. The  National  VORTAC  standard  shall  also  be  updated  to  reflect  recent  changes 
in  performance  and  the  addition  of  other  systems  in  the  TACAN/DME  frequency  band. 

Approach : SRDS,  NAFEC,  and  contract  resources  will  be  used  in  the  development  efforts 
Teadinq  to  definition  of  requirements  for  specifications. 


Milestones  Scheduled  for  Accomplishment: 

E i nal  Specifications  for  TACAN/dME  Spec. 

Final  Revisions  to  National  VORTAC  Std. 

Accomplishments  FY-77 

Established  inter  agency  AD-HOC  group  for  National  Std. 
Published  report  on  TACAN  Antenna  improvements 
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technical  Objective:  Determine  the  suitability  of  VLF  based  navigation  at  a supplement 
to  the  VOR/DME  system  and  thereby  limit  the  necessity  to  expand  the  VOR/DME  system. 

An['»-oach:  The  total  effort  will  include  studies  and  equipment  evaluations.  The  work 
will  be  supported  by  in-house  personnel,  by  a technical  assistance  contractor,  other 
contractors  as  needed, by  NAFEC  and  by  other  government  agencies. 


M i 1 estones  Scheduled  for  Accomplishments: 

V! • Noise  r ancel lation  Antenna  evaluation  completed 

Study  - Domestic  VLF  Navigation  System  completed 

Low  Cost  VLF/Omega  System  evaluations  completed 

Omeqa  Signal  Monitor  System  evaluation  completed 

Definitive  Analysis  - Role  of  VLF  Navigation  in  Aviation  completed 

Omega  Offshore  evaluation  completed 

General  Aviation  Omega  Receiver  Development  and  Evaluation  completed 
compl  ishments  FY-77 

"easTnility  Model  Differential  Omega  evaluation  completed 


10/77 

5/78 

10/78 

6/78 

10/78 

9/77 

6/82 
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Technical  Objective:  Evaluate  the  suitability  of  VLF  based  navigation  as  a primary 
oceanic  navigation  aid. 

Approach:  The  total  effort  will  include  studies,  data  collection  and  analysis,  and 

eouipment  development.  The  work  will  be  supported  by  in-house  personnel,  by  a technical 
assistance  contractor,  by  other  contractors  as  needed^ by  NAFEC^and  by  other  government 
anencies. 

Milestones  Scheduled  for  Accomplishments: 


Civil  Omega/LORAN-C  System  Development  and  Evaluation  complete  10/78 

INS/VLF  combined  System  evaluation  complete  12/77 

Final  Evaluation  report  of  Omega  as  a Primary  Oceanic  Aid  4/81 

Oiiiega/VLF  Dynamic  Signal  Simulator  Development  and  Evaluation  complete  7/82 

m 

Accomplishments  FY-77 

3.4  KHz  Omega  system  evaluation  completed 

Omega  use  on  Oceanic  routes  - report  complete  (NAFEC) 
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Naviaation,  Avionics,  Air  Traffic  Control,  Automation 
'^•Tec^im'caT  ve:"T6  'ac'cbmpTi sh~ th'e"KSD  AfTCi’T  OUtUiUJU  In  ttnj  fAA/Iridusti'y  RNAV 

Ta'sT  FoVce  R^oVt  '' Appl i cati on  of  Area  Navigation  in  the  National  Airspace  System" 
February  1973  necessary  to  support  the  implementation  of  area  navigation. 


Approach:  SRDS,  NAFEC  and  contractor  support  will  be  used  to  accomplish  the  12  tasks 
cut'lined  in  the  Task  Force  Report.  The  approach  includes  studies,  enroute  and 
“terminal  design  application,  flight  tests,  cockpit  simulations,  ATC  real-time  simulations 
* and  fast  time  simulations.  Further  definition  of  the  approach  is  contained  in  report 
I FAA-FD-04-02  "Engineering  and  Development  Program  Plan  - Area  Navigation." 


M i les tones  Scheduled  for  Accomplishment : 

2D/3D  RNAV  Avionics  Standards  Completed  6/78 

4D  RNAV  Avionics  Standards  completed  6/79 


“ Accompl ishments  FY-77 r 

Final  Report  "Terminal  Area  Design-Analysis  and  Validation  ofRNAV^Task  Force  Concepts 
Final  Report  "An  Operational  Evaluation  of  Flight  Technical  Error" 

Final  Report  "Implementation  of  Area  Navigation  in  the  National  Airspace  System 
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night  lechnical  Error,  fiavigation,  Connunications , air  traffic  control  procedures 


Technical  Objective:  Provide  performance  data  through  flight  test  evaluation  to  support 
decisions  relative  to  the  issuance  of  helicopter  IFR  operations  specifications  for 
offshore,  remote  and  the  northeast  corridor  areas. 

Approach:  Conduct  flight  test  evaluation  (simulated  and  actual  IFR)  to  evaluate 

^eliabfTity,  accuracy,  range  of  available  navigation,  communications,  surveillance, 
air  traffic  control  systems,  and  airborne  weather/ground  mappinq  pulsed  radar. 

Establish  performance  data  base  suitable  for  decision  making  and  certi fication  criteria 
for  approvel 'denial  of  operational  specifications  and  air  traffic  control  procedures. 


Milestones  $ cheduled  for  Accomplishment 

Omega/Loran-C  (TDL-424)/airborne  radar  data  collection  completed 
Omega  Signal  Monitor  evaluation  report 
J inal  Evaluation  report 

Accomnl  ishments  F’Y-77  ; 
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Techn ical_  Obj^ect  ijyq : To  determine  navigation  requirements  of  the 

NatFormf  Airsp’ac'e  System  for  CONUS,  remote  areas,  offshore  and  oceanic. 
This  effort  considers  optimal  use  of  all  types  of  navaids  including  VOR, 
D.ME,  TACAN,  Omega,  Loran-C,  and  GPS.  Also  considered  are  operational 
and  cost/benefits  factor  such  as  RNAV,  surveillance,  route  widths 
<•  separation  standards,  etc.  In  addition,  in  response  to  request  for 
accurate  navigation  system  data,  SRDS  will  develop  and  implement  an 
airbcune  data  collection  analysis  system  for  use  at  low  altitudes  for 
all  type  of  navaids. 


Approach : NAFEC  su 

system;  both  those 
This  data  will  be  u 
of  these  systems, 
location  of  navaids 
based  on  cost/bonef 
procure  and  develop 
both  into  a viable 
evaluate  navigation 


pport  will  use  to  collect  data  on  various  navaids 
already  in  existence  and  also  proposed  systems, 
sed  to  determine  basic  accuracies  and  reliabilities 
Using  coverage,  for  different  types,  number  and 
the  utility  of  various  navaids  will  be  determined 
it  factors.  SRDS,  in  conjunction  with  NAFEC,  will 
the  hardware  and  software  required  and  integrate 
Navigation  Flight  Test  System  to  efficiently 
ystem  at  low  altitudes. 


r^i Icstones  Schod ul ed^  f or  Accom . 
NFTS  Prelim.  Flight  Analysis  5/78 
Letter  Report  NFTS  7/78 
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Initial  NFTS  software  developed 

Hardware  components  assembled 
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'Technical  Objective:  Evaluate  Loran-C  as  a supplement  or  possible  replacement  for 
VOR/DME  in  the  domestic  I).  S. 

Approach:  The  total  effort  will  include  studies,  data  collection  and  evaluation, 
and  equipment  development  and  evaluation.  The  work  will  be  supported  by  in-house 
personnel  , by  a technical  assistance  contractor  and  other  contractors  as  needed,  by 
'NAEEC  and  by  other  government  agencies. 


Milestones  Scheduled  for  Accomplishments : 

Study  - Loran-C  as  a VOR/DME  Replacement  (SCI) 

Loran-C  Data  Analysis  Report  completed 
Assessment  - Loran-C  as  VOR/DME  Replacement  (SRDS) 

Evaluation  of  Teledyne  TDL-424  receivers 

Loran-C  Signal  Monitor  evaluation  completed 

Normalized  Loran-C  System  Development  and  evaluation  completed 

Accomplishments  FY-77 

Loran-C  Signal  Analysis  System  procured  (Austron  5000) 

Contract  - Teledyne  Model  424  Loran-C  receivers 


10/77 

2/79 

5/81 

12/78 

12/80 

3/82 
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Satellites,  Navigation,  GPS/NAVSTAR 

Technical  Objective:  To  determine  optimal  characteristics  of  a sf.tellite  referenced 

navigation  system  required  to  satisfy  the  largest  civil  aviation  con»nunity. 

Approach:  Current  satellite  systems  will  be  analyzed  to  determine  applicability. 
Modifications  for  low  cost  user  will  be  developed.  Transition  from  VOPTAC  S''Stem 
will  be  analyzed. 

Milestones  Scheduled  for  Accomplishments: 

GPS  Civil  Data  format  Study  5/78 

GPS  Modification  recommendations  study  8/78 

Accomplishments  FY-77 

Preliminary  report  on  GPS/NAVSTAR  Transition 
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:CAS,  I’as.sivi-,  AclLve,  Semi -Ac  L ivi* , Tiiniodal 

“ i f ciui  It  a ■ 0 - i fC  t i vt‘:  To  conduct  the  rcquiiod  KoD  program  to  develop  an  operat  i ona  I i y 

and  II  i.  a 11  y sound  all-weather  alrhorne  CuLiision  avoidance  system  and  to  issue 

a f . S . Vit , ,nal  Standard. 


Appi  .lUi  n : SRDS/NAFEC/TSC  eflort.s  and  coUtia.L  . uppoi  t will  be  utilized  to  coud'u  . 

studies  .iiid  analyses  relating  to  theoretical  applications  of  CAS  techniques  and  to 
develop  iiiil/or  ti.st  hardware  to  prove  tile  t.  clinical,  operational,  and  economic 
1 asi;..,  ty  o'  tlie.se  techniques. 

.‘:-..stoi'  s Scheduled  for  Accimip  1 i siiiiieu  t : 


• Active  Fia.sibil.ty  Model  Final  Repoi  t 2/ 7 b 

• Semi-A  live  Feasibility  Model  Final  Report  11/7H 

• OARS  M 'de  RCAS  Kxperimental  Final  R ‘[)ort  1/80 

• Fvaiua.ion  Kngineering  Models  Complete  12/79 

• Opei.it  oiia  1 Field  Tist  Conipleted  4/81 

• U.S.  .l.itional  Standard  Issued.  10/81 


Acconpl  i.shnusits  FY-77: 

• i'pgradid  Active  Design  Feasibility  Demonstrated 

• Semi-Active  Design  Feasibility  Demonstrated 

• Procure.iient  Request  for  BCAS  Issued 
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T«chni</il  Objective:  To  develop  tfie  plans  /md  tochnicnl  .lesigns  upgrade  air. 
modernize  the  F/VA  ATC  Commiinic.U  ion  system  to  meet  the  total  communications 
requi  ri'inent  s < i tlie  FAA  for  tiie  1980's  and  l>eyond. 

i.  Appr  acli:  SRDS,  with  contractor  support,  will  conduct  studies,  prepare  plans, 

overall  system  designs,  detailed  specifications  and  cost  analysis  for  the  FA>\ 

Ai'C  Commun  it  . 1 1 i on  system  modernization.  Flit  plans  and  technical  designs  will  be 
accoii.pl  ished  to  permit  introduction  of  new  radio,  voice,  and  data  svstems  capable 
ot  ptrformii  ' the  functions  on  a stand-alone  basis  and  attain  the  objictive  ot 
ph.ise.l  impl.  mentat  ion.  The  overall  design  will  provide  for  a homogei^ous  system  of 
radio,  void,  .and  data  that  is  reliable,  efficient  and  cost  ellective. 

b.  Milestones  Scheduled  for  Accomplishment: 


.DOT  approval  for  contract  support 
.Conceptual  D<sign  Plan  completed 

.Collect  and  analyze  refiuirement s data  from  FAA  sources 
a , Accomp 1 i shmint s FY-77; 

. Program  Plan  Prepared 


12/77 

4/78 

4/78 
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i»  Mtrvo«  Communicat  i ons  Standarcls , Voice  C-ommunicai  ions  ^uancaras,  nipTTni 

Communications  Standards,  Federal  Standards,  International  Standards 


!**  Teclmical  Objective;  To  assist  in  tlie  development  and  design  of  federal  and 
international  communications  standards  and  procedures  and  determine  the  impact 
of  FAA  utilization  of  developed  standards, 

25.  Approach:  SRDS,  vith  contractor  support,  will  participate  on  federal,  national 

and  int er nat iona 1 standards  groups.  FAA's  communications  requirements  will  be 
made  known  and  will  be  considered  in  the  formation  of  standards. 

26.  Milestones  Scheduled  for  Accomplishment: 

. Functional/Mechanical  Interface  between  DTE  and  IXIE  drafted  2/78 

. Common  Channel  Telephone  Signaling  drafted  6/78 

. Heading  Format  Structure  (code  independent)  drafted  8/78 

. Terminal  to  Network  Interface  Standards  for  Packet  Switched 

Network  1 operating  in  the  Virtual  Circuit  Mode  drafted  3/79 

26a.  Accomplishments  FY-77: 

. Telecommunications  System  Performance  Standard  drafted 
, 4600  Baud  MODEM  Standard  drafted 

. Data  Link  Control  procedure  (bit  oriented)standard  finalized 
. Glossary  of  telecommunication  terms  and  definitions  finalized 
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COMMUMCAnON  SWITCHING  AND  CONTROL  SYSTEM  DEVELOPMENT 
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A«MtM  2100  Second  Street,  S.W 
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'ACMv  Ft  - eman  E.  Coble,  ARD-221 
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COMMITNI CATIONS,  VOICE,  SWIIXIHING 

Technical  Objective:  To  provide  the  agency  wit!i  reliable  and  conso  1 i da  ( ei!  voice 

communications  switching  subsystems  t)t  the  NAS  Communications  System,  embodying  all 
the  intercom,  interplione,  administrative  control  and  switching  functions  that  are 
required  to  permit  etfective  and  timely  air-traffic-control  operations,  between 
ARTCCs,  TRACONs,  ATCTs,  ESSs  and  their  respective  trunk,  remote,  inter-station 
operational  jioints  and  command  center  communications, 

Approach:  SKDS,  with  NAFEC  and  contractor  support,  will  develop  and  evaluate 

communications  switcliing  systems  for  use  in  above  facilities  and  provide  a technical 
data  package  to  the  operating  services. 

Milestones  Scheduled  for  Accomplishment: 

. Complete  VCS  Design  Analysis  9/78 

. Complete  EK , AP,  & PR  for  1st  Article  9/79 

. Contract  A^^ard  7/80 

. Complete  TDP  and  Hand-Off  9/8i 


Accompl ishmt nts  to  FY-77 
. Completed  ESS  VCS  Lease  Spec. 
. Completed  ESS  VCS  Buy  Spec. 
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Digital  Comrun  i c.it  i ('US  NNtwork, 

Message  Switching  Systems,  Automation 

“ Technic.il  Cb  ject  ive : To  design  nml  sptcify  the  Data  Coininun  i cat  i on  Simsy.siem  o 
National  Airspace  System  in  accordance  with  the  policy  and  objectives  of  an 
integratfd  FAA  ATC  communication  system. 


a Approach:  SRDS  with  contractor  support  will  provide  technical  assistance  to  AAF 

during  initial  NAOIN  procurement  and  implementation  Design  definition  will  continue 
to  provide  .uldiiional  lunctions  and  services  to  accommodate  required  NADTN  enhance- 
itunts.  Tin  ■ t'  tasks  will  be  accomplished  tliriuigh  in-house  el  tort  supported  by  con- 
tract studs  and  analyses  of  specific  tasks. 

2b.  Milestones  ScheduKd  for  Accomp  1 islinient  : 

. Provide  technical  support  to  AAF  during  initial  NADTN  continuing 

Procurer. ( nt  and  deployment 
. Contract  award  for  support  contr.ictor  studies  for 

enhanced  NADTN  (I, eve  Is  TT  & ITT)  11/77 

. Data  Package  hand-off  to  AAF  for  Level  11  NADTN  enhancement  4/78 

26a.  Accomplishments  FY-77: 

Specification  FAA-E-2661  lor  initi.il  NADTN  procurement  issued 
Acquisiti.'n  pl.an  lor  initi.il  NADTN  approved 
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Techniial  Control,  Commiinioat  ion  Systems,  Maintenance  Concept 


TECHNICAL  OBJECTIVE:  To  provide  hardware,  software,  and  techniques  to  permit  the 

voice,  radio,  and  data  subsystems  of  the  ATC  communication  system  to  interface  with 
centralized  teclinical  control  facilities  and  to  provide  an  effective  total  systemwide 
monitoring,  control  restoration,  and  maintenance  function. 


APPROACH : SRDS,  with  NAFEC,  TSC  resources  and  contract  support  will  conduct  studies 

to  assess  the  performance  parameters  and  economic  aspects  of  hardware/software/ 
techniques  for  automatic  status  monitoring,  fault  trend  detection  and  control  of 
existing  and  future  ATC  systems.  Validation  models  will  be  developed  where  required, 
SRDS,  with  AAT  and  AAE,  will  study  each  interfacing  subsystem  to  determine  its 
relative  restoration  priority. 


|26.  MILESTONES  SCHEDULED  FOR  ACCOMPLISHMENT: 

Study  of  ifiprovements  to  current  system  control  concept  completed  12/77 

■ Draft  syste-m  control  concept  for  integrated  communication  control  system  3/78 

j PR  for  single  thread  validation  models  completed  6/78 

Delivery  of  validation  model  to  NAFEC  3/80 

. Complete  T&E  of  Validation  Model  9/80 


a.  ACCOMPLISHMENTS  FY-77: 
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TFCHN'ICAF  OBJF.C  IIVK:  To  provicio  t iie  opcrat-ional  services  with  fnh.'mcemcnts  and 

mod i t icat ions  1 1'  pxisting  communications  systems  to  improve  operational  capability, 
reduce  cost  or  impro\e  maintainability. 

APPROACH:  IPDG  f.-  U/\FF,C  (with  coritract  supt'ort)  will  cartiv  out  ascUfTied  communiceti.  rit 
sustaining  engineering  etforts.  They  will  investigate  pri'bltms,  develop  and  test 
"fixes’’  for  cornet  ing  problems,  and  prepare  reports  and/or  teclinical  data  packages 


2uL  MIl.FSroNFS  SCHFOIT.FO  FOR  ACCOMPLIS  .IMKKi  : 
Evaluate  Audi<'  Ci'inparator  di’vice 

Audio  Copparat  r Device  rechnical  Data  Package 


2/78 

10/78 


2’j.'.  ACCOM PFl  S I IM I ,N TS  F Y - 7 7 : 

I letter  R<  port  on  F i < 1 tl  Test  and  Evaluation  ol  Interference  Cancellation 


j Sy  • t em 

- rXl  Record!  r/AC  Kepriiducu  r Technical  Data  Package  completed 
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RCAC  Monitoring,  Klectronic  Key  System,  Communications  Contro 
Key  Knits,  Sv/itciiing,  Antenna,  Radio  Equipment,  Control  Units 


Technical  Objective:  To  develop  improvements  in  existing  communications  s 

elements  or  subsystem  in  order  to  support  the  ongoing  operational  communic 
systems  by  improving  operational  capabi'ity,  reducing  cost,  or  improving 
mai  r.t  ainabi  I i ty. 


V s 1 ( m 
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ju  Approach:  SRDS,  with  contractor,  NAFEC  and  other  FAA  support  will  perform  studies, 

> de'.  e lopTspec  i fy  communications  element  or  subsystem  improvements  for  RCAG  moni- 

Icring  equipments,  electronic  key  systeni  and  commui.icat  ions  control  center  (CCC), 

26.  Milestones  Scheduled  for  Accompl ishment : 

. NAFFC  R'.’AC;  Monitor  Sensors  Phase  I Study  completed  8/78 

. Communications  Control  Center  (CCC)  Study  completed  9/78* 

. Electronic  Key  System  Technical  Data  Package  completed  3/79 

** 6 a Accompl  ishments  FY-77; 

. RCAG  Monitor  ng  Sensor  investigation  initiated 
. Final  RML  Project  Report  completed 
. FLT  S<  nsor  sjiecificati  n and  procedures  completed 
. WMSC  multipoint  procedures  ready  for  implementation 


Dependant  upon  FY-78  Funds  being  provided  * 
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|77  COOMOINATION 


7.  Ao.o.^-.  ; Equipment,  Marker  Lights,  Runway  Markings,  Visibility,  Visual  Signals,' 

A:  I'roach  Slone  Indicators 

Technical  Obiective:  To  provide  technical  effort  in  response  to  requesrA  7 or  kmi  or 

as  indicated  bv  analysis  to  sustain  an  acceptable  performance  level  of  visual  aids. 

5.  Approach:  SRDS  with  NAFEC  and  contractor  support  wlU  (a)  investigate  and  improve  syst !ms 

and  equipment  in  order  to  provide  safer,  more  reliable  and  lower  cost  installations,  an  I 
i.:!  provide  critical  short  term  engineering  assistance  to  operating  Services. 

’6  . Ml  lestones  Sc>ieduled  for  Accomplishment: 

K<.port  on  how  Cost  VAST  2/78 

Specification  Data  on  Runway  Lights  for  Non-Preclslon  instrument  Approaches  3/78 
Report  on  Colored  Runway  Markings  5/78 

Selection  Order  on  Tibreshold  Lights  for  MALSR  Systems  6/78 

Specification  Data  on  Markings  and  Lighting  of  I’npaved  Runways  1/79 

Data  for  Advisory  Circular  on  Temporary  Obstruction  Lights  2/79 

Proposed  Standard  for  Intensity  Settings  of  Lighting  Systems  8/79 

Report  on  T-VAST  Test  and  Analysis  6/79 

!6a  End  Item  Products  of  Previous  Fiscal  Year: 

Report  on  Structural  Tests  of  Plastic  Frangible  Couplings 
Report  on  Evaluation  of  Red  Silicone  Coated  VAST  Lens 
Letter  Report  of  F.Vialuation  of  "Lime  Green”  Runway  Markings 
Evaluation  and  Tests  of  Obstrv.ction  Beacons 

Letter  Report  on  Evaluation  of  Improved  Closed  Runway  and  Taxiway  Markings 
Letter  Report  on  State-of-the-Art  of  Low-Cost  VAST  devices. 

' Luire.m-.V,  AAF-Ti-^'l , AAP-550-77-1  ' ,’  AA5-5rt2-76-2  , | 

7\Al-2CrO-16.  aAS  letter  13/7/74.  N.  J.  State  letter.  AFS  letter  to  AF.Dl , 7/16/76  | 
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M 

Technical  Ut  ject i ve : Resolve  special  field  prohleins  so  as  to  sustain  an  accental le 

rierfornancc  levt  1 of  the  commissioned  ILG;  provide  technical  data  to  insure  and 
enhance  the  conventional  ILS  fierformance  capahility  under  all  conditions  of  sitino 
and  weather. 

roi^h:  SKOS  with  ttAFLC,  Regional  and  contractual  suj'port  will  inve.stiqate , analyse 

^nu  recoHiPiend  solutions  to  technical  problems  that  affect  the  overall  onerational 
_ai  al.iliticb  of  ri-S;  develop  and  test  fixes  for  correctino  equipment,  monitoring, 
aiitenna  anu  siting  problems;  test  and  evaluate  prototvpe  systems;  j^repare  reports  and 
technical  data  nandoffs  required  for  the  issuance  and  revision  of  IL.S  standards. 
Milestones  Scheualed  for  Accompl ishments : 

Continued  raj  i<l  response  to  specific  field  problems  open 

SS  ILG  Liglitning/transient  interference  reduction  evaluation  completion  NAFFC  10/77 
IJAFRC  scale  model  operation  and  math  model  verification  12/77 

Install  test  and  evaluate  GS  tlipole  broadside  0/77 

^'nstall  and  test  commissionable  GS  end  fire  array  9/7/ 

bevelop  ILS  loc.  mod.  kit  for  ground  speed  application  3/79 

ofcvelop  ILS  Remote  Maint.  Monitor  8/ 

Accomplishments  lor  FY-77; 

NbS  cal ibration  standard  for  GS  modulation  established;  evaluation  of  small  and 
medium  aperture  slotted  cable  loc.  and  GS  end  fire  antenna  at  Tamiami;  0roa<lside  (jS 
dij^ole  array  reauy  for  tests;  ILS  ground  speed  technique  validated;  LOC  FFM  theoretical 
study;  NAFLC;  Scale  model  installed,  GS  end  fire  stability  tests,  medium  slotted 
calbe  loc.  evaluated  and  frangible  GS  evaluated. 
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' !.ic.iit  iny  Iquipment,  Franf.ihle  Structures,  Approach  Lights,  Visibility 

. ;■  r .'It  1 eacon  . 

Techr.lca;  nhject i ve : To  develop  new  and  improved  lighting  systems  for  use  under  all 

weather  conditions  to  m.ike  safer,  more  reliable  or  less  costly  systems. 

25.  Ap^rv'arb:  SROS  wltti  NAFFC  and  contract  support  will  develop  and  redesign  systems 

which  .i-e  safer,  more  reliable  and  less  costly  including  (a)  frangible  ALS , b)  displaced 
threshold  Al.:’,  c)  improved  circling  guidance,  d)  control  equipment,  e)  taxiway  and 
runwav  lighting,  f)  visual  vertical  guidance,  g)  new  light  sources,  h)  IFF  markings, 
i)  lighting  and  marking  for  VFR  airports. 

. '■'ilestones  Schedu  1 ed for  Accompl  1 shement : 

Report  on  Testing  and  Evaluation  of  Frangible  Approach  Lights  11/77 

Report  on  Testing  of  Plastic  MALS  and  AI.SF-2  Light  Supports  9// 8 

Data  for  Spec  1 f icat ion  for  Obstruction  Marking  and  Lighting  of  Overhead  Cables  3/79 

2oa  . F.nd-ftem  Products  of  Previous  Fiscal  Year: 

Report  on  Development  and  Test  of  Low  Impact  Resistance  Aluminum  Tubular  Light  Supports 
Report  on  Development  of  Radio  Remote  Control  System  for  Airfield  Lighting  Systems 
Delivery  of  New  Type  Light  Weight  Frangible  Approach  Lights 
Report  on  Evaluation  of  Radio  Remote  Control  System  for  Visual  Alils. 
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search,  CocK.}ut  Liisplays,  advanced  displays 


lechr.ical  Objective:  Develop  data  to  determine  the  safety  contrihution  of  Head-Up 

:nsp*ra^  xTT  the  operation  of  large  turbojet  airjilances  during  approach  and  landing. 

toacn : A senes  of  laboratory  and  manned  simulation  experiments  will  be  conducted 

ly  ;iAP/VU:ies . litU  system  (s)  will  be  selected  based  on  the  background  review  of  HUD 
»inu  interim  results  of  the  fJAJA  simulation  effort.  Candidate  HUD  should  have  prior 
..atis f actory  opt  rational  experience,  military  or  commercial.  Plight  testing  will  hr 
conducted  by  tht'  Pl'.A  at  NAFKC  in  a large  turbojet  airplane  in  current  airline  use. 

The  tollow-on  e!  forts  will  include  SRDS/NAP'PC/NA.SA  coordinated  effort  to  develop  the 
final  HUD  evaluation  report. 

Mile  stone  s s chet  iu_l  ed  tor  Accomplishment : 

^ kfview  of  litirat.uro,  ongoing  research  and  state-of-the-art  1/77 

o iX.’finition  of  safety  related  functions  of  HUD  and  identification 
, ot  ie<iuired  HUD  components  for  simulator  tests  R/7 7 

^ '■'btain  equipment  for  simulator  tests  10/77 

° obtain  HUD  system(s)  for  flight  tests  1/70 

o hbU  system  integration  in  flight  test  vehicle  1/70 

System  <}uali  fi  cation  and  engineerint)  flight  tests  5/7b 

D i.valuation  of  HUD  in  a manned  flight  simulation  complete  10/78 

o Subiect  pilot  flight  evaluation  12/78 

“ final  flight  test  reijort  3/7o 

Accomplished  PV- 77_ 

o PAA/NASA  I A signed  3/77 
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. .1  ciowave/bcann  1 luj  bcam/All  Weather  Landir.ij  Guidance  System  ' 

A4 

iecanical  Objective:  teveloi  a Microwave  Landing  System  (MLS)  liaving  a family  of  con- 
tigurations  that  will  meet  the  range  of  operational  retiui remen ts  for  all  aircraft, 
weatiier  (.  environmental  conditions.  [ 

t 

Aj  z 1 oacii : oldJS  ana  dAKLG  in  conjunction  with  DOU  ami  NASA  and  with  contractor  support  i 

]^il]  in  accoraance  witli  the  liational  Plan  for  development  of  the  Nl.S , develop  a MLS 
in  <1  tnree  phase  jirogram.  Phase  I,  Technical  Analysis  and  contract  definition,  followed; 
1 /•  1 nasc  II,  Ktasibility  IJemonstration , and  Phase  III  Prototype  Systems  Development 
test  and  evaluation  will  result  in  a set  of  production  specifications.  Concurrently, 
investigations  and  studies  involving  system  requirements,  comjionent  development  will  be 
conuucted  independently  in  support  of  total  development  effort. 

I 

.Ml  1 £55 tones  Scheduled  for  Accomplishment : | 

Award  .Military  Tactical  Eysteni  Contract  1/78 

j^CAO  World  Wide  .'"eeting  to  select  system  for  International  Standardization  4/78 

/'.ward  limited  production  contract  option  4/78 

..ASA  Basic  (V;ide)  Delivered  5/78 

Install  limited  j reduction  systems  5/79 

/ ccompl  1 shei£  ^ 

lAbb  System  Recommended  by  AWOP  for  International  Standardization 
'mall  Community  (w  basic  (Narrow)  draft  specifications  delivered 


Co'iroe  of  Requlremen^J^tional  plan  for  the 
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.1.  CC  .>KtwtMA  r kc‘N 

i':A 

.1  t caution/warninq , hurrian  factors,  alerting  systems  warning  sysrF>ms, 

stimulus  response . 

Iccnnical  GL ject : IG  develoi>  recommendations  and  guidelines  for  standards  nation  of 

aircraft  alerting  systems. 

An  roach:  Using  contractor  support,  current  aircraft  alerting  systems  data  will  be 

reviewed  . Additional  required  human  factors  stimuli  resixinse  data  will  he  defined 
’•and  obtained  from  tests.  After  consolidation  of  all  resulrs,  alternative  alertina 
systems  concepts  will  be  defined.  Im.plementation  of  most  promising  candidate  svstars 
will  be  tested  and  evaluated  to  human  factors  guidelines  developed  bv  NASA  Ames 
F.csearch  Center.  Recommendations  and  guidelines  for  standardization  of  new  design 
aircraft  will  be  made. 


M 1 lestoncs  Scheduled  for  Accomplishments : 

Contract  for  Definition  of  Candidate  Alerting  Svstem  Concepts 
iinal  Report 

1 valuation  of  Candidate 
Alcrtjn(j  System  Concepts  report 

t.nd-Item  Product  Accomplishments  (FY-77) 

Report-Collation  and  Analysis  of  Aircraft  Alerting  System  Data 
Kei>ort-Human  Factors  Guidelines  for  Aircraft  Alerting  Systems 
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NA 


iic.>0Hjs  Airport  .Safety,  Firefighting  Equipme-nt  , Agents.  Techniques  - Emergemy 
Plan  - Computerized  - Medical  Services 


Technical  Obiectivc-s:  Develop  aircraft  ground  firefighting  agents,  equipments  and 

teciinicpies  to  provide  protection  foltovcing  a crash  lancJing  to  ensure'  survival  of  the  crev. 

1 nd  passengers  Develop  emergency  medical  service  plahs  for  Civil  Airports  to  ensure 
expeditious  and  effective  crash  rescue  procedures  on  and  between  airports. 

Approaih;  Provide'  projects,  studies,  sc'lections,  procurements  and  test  and  evaluate 
systems  nc-cessary  to  accomplish  the  objectives.  NA  FEC/IA /Contract  support.  The 
Emergency  .service  Planning  will  be  accomplished  in  a joint  prpgram  with  HEW‘,  who  has 
1 contract  with  the  University  of  Purdue,  who  are  prc-sently  developing  relatc-d  medical 
serv  u e.s  plans  on  hospitals  in  the  Stale-  of  Indiana  and  throughout  the  Great  Lakes  Region 
Milestones  .scheduled  fur  Accomplishment: 

'irport  C rash  Fire  Rescui  : 

Improve  u Agents  Tc-st  and  Evaluation  Complete  5/78 

Final  Report  on  Improved  Agents  10/78 

Improvc-d  equipment  and  techniques  lest  anu  evaluation  c oniplete  5/78 

^ P'inal  Report  on  improved  eejuipment  and  techniejues  10/78 

Emergency  Planning; 

Pliase  1 complete-  (12  airports)  12/77 

Plan  for  Great  Lakes  Re-gion,  Phase  II  10/77 

Phase  II  complc-tc-d  10/78 

Printeu  I-'inal  Rc-port  to  AAP  2/70 

,4cc  cimplishrm-nts  for  FY-77 
Letter  Report  on  CFR  "State -of -the -A rt" 
ontrac  t (lA)  -A/ith  HEW 
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Meteorology,  Weather  Modification,  Environmental  Quality,  Warm  Fog  Dispersal 


2A. 

Technical  Objective:  Increase  airport  capacity  and  safety  by  fostering  the 

development  of  operational  warm  fog  dispersal  systems  (WFDS) 

5.  Approach;  This  effort  will  identify  a ground-based  fog  dispersal  system,  for  use 
at  C.  S.  civil  airports,  which  is  cost-effective  and  meets  environmental  quality 
standards.  Development,  design,  test  and  evaluation  of  a thermal  fog  dispersal 
svstem  for  civilian  airports  will  be  made  in  a joint  development  program  with  the  USAF. 


6 . Milestones  Scheduled  for  Accomplishment: 

Preliminary  Cat  IT  WFDS  Conceptual  Design 
Final  Cat  IT  WFDS  Conceptual  Design 
Fife  Cycle  Cost  Estimate 

Complete  Installation  Operation  of  Candidate  Airport  WFDS 
WFDS  siting  criteria,  installation  specifications,  and  operational 
procedures  handbook 


3/78 

12/79 

2/80 

9/82 

12/82 


26a.  Accomplishments  FY-77: 


'’•  f’ojrce  of  Requirement  AOA-1  letter  to  senate 
ommittee  on  commerce 
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'us'lfied  bv  Milestones  I Thru  U 10/ 
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a»  »ciy*o«  Flexible  Pavement,  Rigid  Pavement 

Airport  Pavoment,  Pavement  Design,  Pavement  Construction,  Pavement  Evaluation 


hk 

Technical  Objective:  To  provide  criteria  for  airport  pavement  design  and  construction 

uslnj^  new  techniques  and  materials.  Provide  quick  response  to  research  needs  generated 
hv  ADAP. 

Approach  - Negotiate  Interagency  Agreements  and  contracts  with  Industry  as  appropriate, 
li  Implement  jointly  funded  investigations  with  DOD,  DOT,  and  other  agencies.  Provide 
test  environment  at  NAFF.C. 

h^jor  Milestones  (FT'-78)  ,The  following  reports: 

Site  Tests  of  NDT  (Kreq.  Sweep)  8/79.  Joint  Spacing  In  Shrinkage  Compensating 

Edge  Leading  of  Rigid  Pavement  1/78.  cement  4/79. 

Valid.'ite  Layered  Elastic  Design  Concept  10/78.  Expansive  Soils  Study  12/79. 

Recycled  Rigid  Pave.  Materials  4/79.  Installation  of  Recessed  Lights  in 

Deflection  Basin  Study  for  NDT  10/79.  runway  2/79. 

Evaluate  Lime  Treatement  of  Base  Course  Soil  4/79. 

Pavement  Precoating  for  Easy  Rubber  Removal  10/78. 

Frost  Predictive  Techniques  (Phase  II)  10/80. 

Frost  Predictive  Techniques  (Phase  I ) 2/78. 

^Accomplishments  F'Y-77:  The  following  reports  were  issued: 

Pavement  Criteria  for  Light  Aircraft  Runway  Roughness  Repair  Plan 

Nighttime  Construction  Asphalt  Pavement 

Improved  Drainage  Criteria 

Runway  Roughness  Loaded  Pavement  Profile 
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r'  -i  ; jn.'\o'iF-‘  OFPr/N.'.FT^r  'ffor^  wi*'’"'  oo’^^rac*  nor*  'o  dp''f->iop  a noordi  na ' o 1 

;irri-i  ' • i■’'■■a.j«d  nariucity  program  innludinp  ;fudipr,  s imul  a ’ i O'-'r  . ipp,  i '‘Mdanop. 

■ ro*'ot.'”  ■ n ooiri’ 'nf  and  finld  dnmonstra  ‘ i on  and  oval  ua  t i .in . 


T'.  ■ '-r  + nn.  •:  r -h'-duled  for  AncotnTil  lehnipn*  : 

r P-  ' .T^  - A 1 rpor^  rsido /a  i rspacp  Mo(1p‘1  Tni  opra  i.i  oti 
■(..j-  p.  ,,  .•(  - Airnort/Airsldo  Oim>il a^' 1 on  Mod^l  EnV'anneiri'Tjt  St\id\ 


u/rj 


■ ■ ■ inml  i sfaripni  ;•  - F’Y-  Y'i' : 

H ! pi -sn- -'d  Exit  and  Kntrancn*  Taxiwa'''P  Analyois  Oamplnti 
V'  '-Ivalua'lon  of  Capacity  Impact 
Pofl'-l  IIe' r.  ’ Manual 

Coi.duct'-d  Mod*  i User  Training  Cotirse 


Go 
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31.  Relevant  Project  CodA;; 
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•o«  Mutoti^^cooe 

1 0ri<i-4TI 


'•  T.Tl.1 

RUN  AY  -.URKACi-;  IK  ACTION 


r n«.vnAOiM4j 

NA 

K)4  MUM«tn/COOC 


Hi**'-'  CC-'«' 

RO  )7'jO.  1 


• weLPAif  LiMtrATlOH  t LiVtL  OA  f»>^t 

N'L  :>ubpro^rani 


' L*»  Y *LL  A ’ IC  »*.  A r T IVIT  Y 

-A-.  i-AA  SHD-.  I 

|AcoAiiA  ^100  Sfcotul  strict,  .3,  A'. 

a ri liinc ton  , T*.C.  i!0590 


H.  D'AuIerio,  ARD-4Z0 


m onOAMt/ATlON  1 

. L. 

“*“*  NAhEC 

*OONK»^ 

iMvr«r<o*To«t 

Hector  Daiutolo, 

.ANA -440 

(609)64  1-1183 

TY»f; 

f 'RRAYOLOO-r  oriLMTATtON 


^ I fchtucal  Objtclivi*;  Determine  adequacy  ot  per lormance  ot  groovers  in  latuimnot  - 
surfatcri.  Dctcrinirif  extent  and  frequeniy  ol  detrimental  elfect^  su;  h as  surface 
detorination-.  , rouiul  or  chipping  of  groove  edges  and  closing  ot  grooves  in  bituminous 
surfaces.  Determine  criteria  required  for  adeejuate  perlormani c ol  bituminous 
surfaces.  Determine  adequacy  of  performance  ot  l^ourous  l-'riction  C.oursi-  and 
a Other  promising  surfaces  lor  runway  sKID  prevension  and  increase  traction  of  vet 
runvays . 

■Appr oa c h : Same  approach  as  used  to  develop  optimum  groove  in  Portland  Cement 

Concrete.  NAKEC  to  conduct  and  monitor  test  program  using  NAh.C  , l.akehurst 
facility  to  accomplisti  ttie  objectives.  NAPPSC  will  provide  te.st  plans  and  reports. 

.Mil.  stones  Sclieduled  for  Acc omplisfiments : 

Pinal  Report  on  Portland  C ement  Ciontri'te  Surface  Per lorniaiue  li/77 

bituminous  .^urtace  Test  and  Evaluation  Complete  10/78 

„ h'inal  Report  on  bituminous  Surface  Pertormance  5/79 

Porous  f'riction  C.ourse  Test  ancJ  Evaluation  Complete  8/79 

Pinal  Report  on  Porous  Priction  Course  .Surtace  Perlorniance  i/80 


Ciroove  Surfaces  - Pourous  Priction  C ourse  - Skid  Prevention  - fraction 


A c c o r n p 1 ishm e nts  PY-7 7 

Test  and  Evaluation  of  Porou.s  Priction  Course 
Performaru  e 

(Optimum  Groove  Configuration) 


ce  ol  Requlremen: 
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31.  Releviuit  i roject  Coue 
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>1  ^ICmkOlOOV  uTlU<XATtOM 

NA 


ai 

Radar,  Airiiot  t Surface  Potertion  R juipniont-  (AfiDF)  , AirpiTt  Surface  Traffic  Control 


■ Trrhnical  Pli~|oct  i vo  : To  develop  an  improved  primary  rariar  sur  vt‘ i 1 1 ance  system 

to  supr>ort  the  Airpot~t  Surface  Traffic  Control  System. 

'5.  Approach : A basic  A.SDK- ^ radar  systi'm  is  beimj  [irocured  undt't  SRDS  direction  by 

TSC.  f'p(>ra t iona  1 tests  will  be  performed  at  NAFFC  .so  that  a T(?chnical  Data  Packaqe 
'■an  be  develo[)ed  to  supfxirt  the  production  procu:  cement  of  ASDK-1.  Tht'n,  e-nhance 
the  ba"ic  ASDK-4  by  the  procurement  and  inteqration  of  a diqital  scan  converter. 

The  enh.'ini'f'ment  will  be  tested  at  NAFKC,  and  can  be<.ome  a part  of  the  Tower 
Autom.ited  .round  Surveillance  System  (TAGS,  subproqram  08  1-101). 

2tj.  .M i Ipistones  Scheduled  for  Accom))  1 i shmen t : 


- Complete  basic  ASDF- 3 Factory  Acceptance  Te.sts 

- Complete  basic  ASDE-3  Technical  Data  Packaqe 

- Comfdete  Diqital  Scan  Converter  Specifications 

iT'a.  Accomj  1 i^hments  FY-77: 

- Award  basic  ASDK- 3 development  contract 


11/78 
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A MiOUMti 
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ai  Tiaffir  Control  Radar  Beacon  System  (ATCRBS)  , Automation, 

Air])ort  Surface  Traffic  C.n.trt  1 


I ■^4.  Technical  Objective:  Develop  automation  and  surveillance  aids  for  the  Airport 

I r.srface  Traffic  Control  .System  to  increase  surface  traffic  handling  capacity, 

j minimize  surface  traffic  delays  and  provide  all  weather  control  and  guidance. 

I 

. . .Approacli : Terform  system  engineerinq  and  analysis  to  develop  each  of  the  necessary 
: surveillance  and  display  subsystems  along  with  system  interfaces.  Then  procure 

( and  test  a prototype  system  in  order  to  provide  technical  data  for  a production 

' pr.  "■■urcmeni 

I 

. Milestones  Scheduled  for  Accompl isnment : 


- Complete  hybrid  A'SDE/ATCRBS  surveillance  and  display  analyses 

- Install  prototype  system  for  operational  evaluation 

- Complete  TAGS  Rv'stem  Technical  Data  Pacl<age 

Accomplishment s V'l-11 : 

- Complete  ATCRBS  Tri lateral ion  testing  at  BOS. 


10/78 

10/83 

4/85 


dource  .Requirement  g^pp  faa-ED-08-1 
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NA 
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AIRPORT  surface  VISUAL  CONTROL  SYSTEMS 

A.  T«r..  1 
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— • NAFEC 

AOMUAi  P 


NAFEC 

Atlantic  City,  N..I.  08405 


ttTlOATOAt  Leon  Reamer,  ANA-440 
«:«i:  3-346-3712 


TtCMMOLOOv  uT(k.llATlON 


mvttriOATOAt 

AttOCtATf.  J~ 

rCL> 


J1  COOAOlNATlOM 


ai  HIVVOMDS 

Surface  Control,  Signals,  Ground  C.uldance,  Traffic  Control 


“ Technical  Objective  - Develop  airport  surface  visual  control  systems  to  expedite 
surTace"  traffic  through  the  airports  runways  and  taxlways  safely,  efficiently  and 
within  acceptable  pilot  and  controller  work  load  levels  under  all  weather  conditions, 
and  prepare  technical  documentation  for  hand  off  to  operating  services. 

Approach  - In  House  SRDS/NAFEC/TSC  effort  with  contractural  support  will  develop, 

" test  and  evaluate  systems  which  will  eliminate  or  reduce  potential  conflicts  in 
runway  or  taxiwav  usage.  Improve  taxi  guidance  aids  to  enhance  safety^ minimize 
delay  and  reduce  controller  work  load. 


Ml  lest ones  Sche d u 1 ed_  for  Accomplishment 

Test  of  Takeoff  Clearance  Confirmation  System  (TOCCS)  cort.  NAFEC  complete. 
Test  of  TOCCS  at  higher  activity  airport  completed. 

Technical  data  package  complete. 


1/78. 

10/78. 

2/79. 


26a.  Accomplishments  FY-77: 


Cource  of  Hoqairenent  FAA  Form 


29.  Blank 


30.  Ih*ece  i*'.cce  Plunk 


31.  Releviuit  Project  Code 
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t ro  ^6  ^ *Q 

\00  fomi 
NA$A  Form  1^22. 
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I Aor  Mc  T AccttsiON  it- s' 

NA  I BO  17'/l. 


• nCLCAir  limitatiom 


K>k  MOMM^n/cooc 


084-451 


Siihprn^'.i  .im 


•' X AVoin.ANrr  sys'ti>i 


17  COM7MACT.  gMANT 


♦ J h- S*  ' )0 


!..r.  ■- 


,\KI)-/4f) 


OAQAMItATlOM  | 

AAM  Tr.insport..it  ion  Systems  (.tM 

A ooM  iaaj  Sendnl  1 

Cambridge,  .Mas.s.  02142 


itfvrsTi  j atoai 
^AlMCl^AL- 
Aft»OClAT(i 


Mr.  William  Wood.  TSC-521 


817-2181  (FTS) 


1 Ob  ; I ' t 1 I : 


ill  nee,  '' r ed  i e t i on  , Aiiemonu-t  er.s  , .\eonstics.  Sensors,  llapiard 
tf.  Airport  C-iparity 


la-ve-'ip  i .sYslemlsl  to  provide  increased  airp'irt  e.apaeitv  tliroiigh 


i >n  till  ■('■r'  rail  trailing  wake  vortex  etteet  as  an  impediment  to  eftieient 
. -•  tive  .lii  tr.ilt’ie  •n.  nagemen  t in  the  terminal  airspace. 

■ ...  !i; 

li  ii-'.  •it.iiitir.  Sv. terns  Ci’iiter  under  the  .aegis  ot  SKDS,  and  in  conjunction  with 
i arul  will  design  and  lievelop  an  operational  svstem  t a?  dot  ee  t / pred  i e t the 

. ..  .air  r.'tt  w.’ke  •■■er  t i ees , their  behavior,  st.atus,  and  provide  avoidance 

..  'Ctegraled  with  the  metering  ;ind  spaeiag  function  of  the  I'G'lrd  ATC  System 
lop-ent,  ti'Stini’,  and  systems  integration  will  be  accomplished  and  ev.aluated  in 
• . 1 N.AS  reuii  i r.-' ii-n  I s . A me  t eor  o 1 og  i e ,i  1 -b.ased  Vortex  Advisory  System  has  been 

' p ■ .ind  will  complete  operational  evaluation  in  l'Y-lh78.  Contractor  support 
he  utilized  to  suiiplemeiit  in-lu'use  capability, 
ones  Icl.edu  1 <al^  lor  Accompl  ishmenl  : 

III.-.  .Ad.  isorv  Svsten  (V'AS)  F'erlormance  I'.v.a  1 ua  t i on  Report  (R&l)  Dra.tt  ) 12/77 

ll.a'-e  VAS  Uperation.il  Test  .ind  Kval  uat  ion  5/78 

Technital  Data  I’.ackage  Submission  s/7H 

a '.-■rti'X  Avoid. ince  Svstem  (W\’AS)  predictive  Model  developed  9/78 


..  .c  c-.n.  . piual  Design  developed 
. ■ i .hmen  t ■ . I'Y-  7 7 ; 

■ 'h.iie  , .'.S  ie.i  ibility  Testing  Completed 
'Hire  '.'AS  Reconfigured  for  Opi-r.at  ion.i  1 Testing, 
ii;  o,'!'  t r.i  t Ion  , .and  ImpI  ement  ,it  ion 
l.isei  Doppler  Veloi  imeter  (I.D\')  Van  Development 
t .imp  1 et  i d 

;,DV  Tr.ickini'  Tests  at  O'llare  Completed 


, ;r.'e  oi'  .‘.e.q  Ur- mi.T.t  py,^A-ED-2 1 - I 


Dep.arture  Vortex  Dvn.amics  Dat.i  | 

Collection  Completed  (Torinito)  j 

VAS  Salety  Analysis  Computed  | 

Aircraft  Weight  Re-categorization  I 

Recommendations  Submitted  | 


30.  Precedence  Blurdt 
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, Ct»ntral  Flow  Control 
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Flow  Control,  Traffic  Prediction,  Energy  Conservation,  System  Command  Center 


24,  Technical  Objective:  Provide  automated  support  to  the  Central  Flow  Control's 
System  Command  Center  (SCC)  to  (a)  improve  the  SCC's  capability  to  match  air  traffic 
flow  to  traffic  handling  capabilities  of  the  en  route  and  terminal  facilities,  (b) 
reduce  "in-flight"  delays  by  assigning  ground  delays  thereby  reducing  fuel  consumption, 
and  (c)  enhance  the  safety  of  air  traffic  in  congested  airspace  by  providing  an 
automated  status  monitoring  of  selected  en  route  fixes  thereby  allowing  overloads  to 
be  predicted  so  that  corrective  action  may  be  taken. 

2 5 ■ Approach  : Contract  on  a competitive  basis  for  the  software  production  and  system 
integration  on  an  IBM  9020A  computer  located  at  the  Jacksonville  ARTCC . Ancillary 
computer  hardware  will  be  purchased  and  installed  by  the  Airway  Facilities  Service. 
Follow-on  testing  will  be  accomplished  by  the  selected  contractor  with  SRDS/NAFEC  and 
Regional  support. 

2b.  Milestones  Scheduled  for  Accomplishment : 


1.  First  major  program  thread  working 

2.  Checkout  of  telecommunications  software  complete 

3.  Basic  software  system  complete 

4.  Basic  System  operational 


12/77 

4/78 

10/78 

12/78 


26A . Accomplishments  for  FY-77:  A contract  for  the  software  Implementation  was 

awarded.  The  computer  facility  was  installed  at  the  Jacksonville  ARTCC,  A critical 
design  review  of  the  software  architecture  was  completed. 
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taa.  cooAoiMATicM 


lA  , !),  Alin  St-udits,  System  Support  Iacilit>  j 


li . ’ nii.,1 1 Oh  i ective:  To  providt  software  technical  -support  in  areas  of  NAS  En  j 

Routi  operational  and  operational  support  development  programming  on  those  projtcts  I 
a ign-d  to  ARD-l-aO  which  are  contained  in  the  approved  technical  plan.  in  addition^ 
a list  bed  I’or  hardware  and  software  expe  riiaenta  t ion  and  evaluation  will  be  • 

ma i nt  I i lu d . 

App roai h ; Various  software  projects  will  be  assigned  to  this  organisation  for 
'u  ■ < loptn  nta  1 activity.  End  products  wii!l  be  a software  production  specification 
oi  a d(-ign  ;tudy,  SKDS  in-house,  u i t ii  contractor  Aiipport,  will  be  tied  to 
.ii(. omplish  the  objective. 


[ . Mi  1 estone  : 

!.  t.ompl  t<  final  lOCE  Redesign  I'DS 

Coi:.p!ete  final  Flight  Plan  Probe  I’DS 
Complete  final  Program  Redesign  PDS 
4.  Complete-  E-MSAW  demons  t ra  t i on  and  deliver  Technical  Data 
Package  to  ATS 

*A.  Accomplishments  for  FY-77; 


10/77 
10/77 
1 /7F 


1.  Ct)m()lete  capacity  feasibility  stuely  for  NAS  En  Route  computers 

2.  Impact  Study  on  addition  of  E-ARTS  to  NAS  completed 

1.  E-M.SAW  technical  requiritnents  and  approach  document  complete 
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S’, stem  Irnttrovemen  ts . Analysis,  Concept  Lormulation,  Design  Deveiopinenl 


lectin  leal  Obiecti'''e;  To  iormulate  design  concepts,  perform  system  planning  and 
accomplish  system  eiitinecring  activities  to  ensure  that  overall  en  route  develop- 
ment efforts  result  in  a viable  upgraded  third  generation  system  design  which 
provides  sufficient  capacity,  improved  performance  and  increased  productivity. 

25.  Approach ; SRDS  in-house,  with  MILRE  Corporation  support,  will  provide:  (1)  system 
and  subsystem  analyses,  program  formulation  and  planning,  design  def ini tion, and 
experimentation/val idation  testing  of  the  functional  engineering  design;  (2)  identi- 
fication of  intertace  requirements  with  other  development  projects  and  subsystems; 
and  i i)  packaging  and  specification  of  imp  1 einen tab  1 e designs. 

2 6 . Milestones  Scheduled  for  Accomplishment : 

1.  Initial  Design  Specification  En  Route  Metering  Compleled  2/78 

2.  Final  Design  Specification  I'light  Plan  Probe  Completed  5/78 

}.  Acceptance  Lest  Plan  E-MSAW  Completed  '[Enroute  Minimum  Sate  Altitude  W'a  i ning)  5/7; 

4.  Design  Verification  Conflict  Alert  Mode  C Intruder  Complettd  8/78 

5.  Specification  DABS  Surveillance  Processing  Completed  8/78 

6.  Initial  T6.E  Planning  ETABS  Completed  (Electronic  Tabular  Display  System)  8/78 

7.  Design  Verification  Conflict  Resolution  Completed  9778 

26A.  Accomplishments  FY-  1977  ; CPFS  initial  DABS  MRDP/Af,  initial  de.sign  delinition 
conflict  resolution,  specification  Mode  C intruder  conflict  alert,  engineering 
requirements  ETABS.  MRDP  (Multiple  Radar  Display  Processing) 
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kAM  FAA/ NAFEC 

Atlantic  City,  N.'. 

t»VftTl«  ATO«« 

^At«iCt»ACl  ,v  1 I ; 
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liA 

NA 

tt  p r 0 c c s s i Ui-  c omp  u 1 1 r program,  software,  radar  surveillance,  beacon,  monitor  , 

iU  e ll:i 

-■4.  IKCIIMCAL  OBJKCl'iV'L:  To  make  note  efficient  us(  of  the  Central  Computer  Complex  and  i 

a •.();  i.it.il  hardware  by  means  o;'  improvements  to  the  design  ol  the  software.  To  | 

ixtind  It.  useful  1 i t ev  of  tin-  NAS  En  Route  computer  system  by  increasin.,  tap.ii  ity  i 

through  nore  efficient  use  of  computer  resources.  I 

Al’t'ROACH : All  aspects  of  the  En  Rpule  software  architecture  and  the  -tructure  of  the 

operational  ..omputer  programs  will  be  analyzed  (o  determine  fta.sibl'  metliods  ol 
iiu  reading  eomputer  capacity.  The  present  Fn  Route  monitor  program  will  be  cc - 
I .ic,ne-d  to  allow  for  more  efficiency  in  th  utilization  of  mass  stor.teie  and  to 
itiiplily  the  integration  of  new  oper.itional  functions.  Present  operational  pro;  ‘ ims 
will  be  red(  signed  to  decrease  storage  requirements  and  to  inereasi  tlieii  pied  ol  ' 
opiiilion.  Candidate  improvements  to  the  Common  Digitizer  will  be  ev.i  1 u.i  t e li  b>  play- 
ing a previously  recorded  data  base  against  design  imp  roc emi n t s . fixe-  will  be 
built  .<nd  evaluated.  Tliis  effort  will  be  with  contractor  support. 


2u.  MILESTONES: 

I.  Complete  .Monitor  Program  R<  design  final  *PDS  and  ■**CPFS 
Complete  ***JOCE  Offloading  final  PDS 
1.  (.omplete  App  1 ie  .i  t ions  Program  Redesign  PPDS 
I -t . Demonstration  ol  He  aeon  Run  Length 

2bA.  AccompI  i shinent.s  for  EY-77; 

1.  Common  Digitizer  ant  i - r ingaroiind  fix  installed  at  NAFEC 
. Complete  Monitor  Program  Redesign  PPDS 
1.  Complete  iOCE  Off-Loading  final  PDS 
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!,  .....i  t i on  , C(jn!lit,V  A 1 l i t , (ionflitl  Rt  so  1 u L i on , Mii^lit,  Rian  Probe,  Kn  Hoiilt-  '■iLt.triii 
.1,10  ' M<  ssa  ( Automation  


1 ■ hill  c a 1 Ob  i ( c 1 I V 1 : To  pro',  ide  auloniation  aid  to  cpnt  ro  1 1 1 rs  workiii.  in  tlu  cn 

• <yst(i:  beyond  lb.it  presently  provided  tor  in  the  klj  sy  t-iii.  Coa  1 ^ ir-  to  proeiut 
t lit  I anl.  .ation  . .ii.'.i  b i 1 i-l  i e s and  funetions  such  as  : (.1)  C-ontLLct  .Alert  Kntiiucement  ; 
idntli.t  Kcsoiutiuu  Aeivisory;  ( '. ) Flight  Plan  Probe;  (-»)  Fn  Route  .MeLeriiit,;  ( '’ ) Fn  . 
MSAW,  .ind  (h)  Control  Mtssaf;(  Automation. 

Appro. I h;  SRDS  .me.  NAFFC  witli  MI'IRF  anei  other  contractot  supjiort  will  tU  int, 

, 'Vtlop,  le  t,  .inei  evaluate  tlu  many  aspect'  and  applie  it  ion';  of  the  .lutomaiieni 
.t.eiit  . tfort  'tptcified  untler  Item  24.  .Soltwarc  and  Hardware  specifications,  as 
a procedural  changes,  will  be  eleveloped  ferr  incorporating  the  ehanges  inter  the  en 
t • I ‘ , I ronmt  lit . 


Flight  PI, in  P reibe  . e od  i ng  anel  testing  cirmplett' 

Fn  Route  Metering  initial  ele-sign  s[>e-e  i f i ra  t i ern  comp  I ■ ft 

I.  t Re  eilution  AeKiserry  preliminary  proe;ram  design  spec  i 1 ica  t i on 

• ip  I . t e 

'.ontiol  Me  ..ige  Automation  - Functional  Description  of  CMA  Package  2 


10/77 

2/7R 


'.ontiol  Me  ..ige  Automation  - Functional  Description  of  CMA  Package  2 
i omp  1 I t !■  ()/?>', 

Cernflict  Alert  Fnh.incement  - ATC  operational  performance  test  plan 
(Mode  C Inttueier)  complete  7/7^ 

fai  Rout  MSAW  completed  with  demons  t r.i  t i on  to  ATC  (phase  I devilerpmiait ) h/7sS 
I '‘mp  1 i ■, hmi  ii  1 , Idr  FY-77: 

Conflict  Alert  Knhancements  -turn  -relateei  alerts  functional  description  complti 
Ceinflicl  Alert  Fiihanceme  nts  - Moeit  C intruder  alerts  functional  description  ce>mp 
Mi  lit  I’lan  Prohe  preliminary  Program  Design  .Specification  cirmplete 
'■oiiflici  Resolution  Aelvisorv  function, il  spec  i L ! c..i  t i oiu  comp  1 1 tc  , 

^ - M . A L.'  1 ' i I . . , r t t I 1 . I 1 I 1 I : » . E 1 / 1 1 I < I • > r 1 < i.  I ) 1 .1  ^ 1 1 1 1 i I i_'  < inii  \ I aJ  ^ a tl 
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Automation,  labular  D i sp lay,  Uigi ta 1 Recording 

Technical  Objective:  To  develop  automated  equipments  and  subsystems  to  ensure  a viable 

upgraded  third  generation  system  design  which  provides  sufficient  capacity,  improved 
pe  r forniance , and  increased  productivity. 


Approacii:  : SRDS  and  NAFEC  witii  MITkE  and  ptlier  contractor  support,  will  define, 

specify,  develop,  test, and  evaluate  equipments  and  subsystems  interfacing  with  tiie  en 
route  ‘)('20  computer  complex.  Human  Factors  will  be  applied  to  better  couple  the  man/ 
machine  relationship.  Software  and  hardware  spec i f i cations, as  well  as  procedural 
changes, wi I 1 be  developed  for  incorporating  the  new  designs  into  the  en  route  environ- 
i:ien  t . 

2 ■ . Milestone  Scheduled  for  Accomplishment : i 

o ETAB5  Engineering  Model 
n Radar  Situation  Recording  Model 
u Interface  Processor  ER 

2bA,.  Accomplishments  FY-77; 

o ETABS  AP  Approval 
o ETABS  Cost  Benefit  Report 
o Radar  Recording  Demonstration 


” Source  of.  Requirement  FAA-p-12-2B  Engineering  28. 
Developnunt  Prodram  Plan;  Fn  Route 

29. 

30.  Precedence  * 

31.  Relevant  Project  Code 
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' Softwart,  S imu  I a L i on  . Modiliiif;,  Performance,  Performance  Fivaluation,  Produc  t.  i v i t v, 

Coiilroll.r  !ii:  ; .e...  r _ . . . ::..auc  c . :.aLdv,ate  Mun  i l u r i 

Technical  Ob  jc  c t i vc  : To  effcclivelv  use  simulation  models  to  predict  and  evaluate 

the  performance  of  N.AS  tn  route  haidwaie  and  development  soltware. 

To  iiieasure  and  ev.iluat<»  Llit'’  pe  r I o rmaiie  e'  and  the  changes  in  performance  ot  the  NAS  en 
route  computi^r  svstem,  the  en  route  sysLitii,  and  the  air  traffic  controllers  resultinr; 
from  the  implementation  of  en  route  automation  and  development  hardvtare  and  software. 
App  roac  h : Contractor  upport  will  he  user!  to  improv'e  the  etficiency  of  the  en  routi 

simulation  models  and  to  rv present  en  route  development  software.  NAFFC  personnel 
will  di  V(  lop  teehniijues  to  measure  the  per.formance  ol  en  route  development  software' 
using  hardware  monitoring  teehniiiues  on  the  SSF,  and  the  perlormance  of  air  traffic 
controllers  and  the  total  en  route  system  using  analytical  techniques  applied  to  the 
DSF/SSF.  Hardware  measurements  will  also  be  made  at  selected  ARTCCs  to  valideite 
simulation  moile  I s and  measure  en  route  computer  system  performance. 

Milestones  Scheduleel  for  Acconqi  I i sliment  : 

1.  Complete  NAS  Re.sponst  lime  Analysis  F i tia  I Report  11/77 

2.  Complete  1 15M  H02('  Capacity  Study  1/7-* 

i.  Complete  Fn  kouti  Simulation  Model  Improvement  and  Conversion  l/7s 

. F.n  Reiute  Development  Software  Model  ‘)/7s 

1 . Complete  Reports  for  Fn  Route  Computer  Performance,  System 

Performance  , and  Controller  Pe  r f oi  iiiance  d/7> 

Accomplishments  for  F Y / 7; 

Cejmpleted  Conve  r.iion  and  Val  illation  ol  Systems  Mode  l 
De'velopeel  Technical  Approval  lor  NAS  Fin  Route  Simulation 
Completed  Kesponsi  liii.e  Analysis  Measurements  of  t ARlCCs 
Deve- loped  Fn  Rou  1 1 Performance  Measurement  Program 
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111.  COOMOlMATtOM 


Softw.irc,  Simii  l.it  ioi:,  Modiliiif;,  I’c  r form.jnci.  , Pe  ifonnance  Evalualion,  I’roduc  I i v i ty, 
onlrollt  I ,'.1^  - -c-  1 - .1.  ::..ai;wc  . ;.aL'iwaic  M<'iiilui  iiy. 


: i c ; ( i ' Ob  jf  c L i VL- : To  cffecliveK  use  simulalion  mode’ 1 s to  predict  and  evaluate 

the  p<  r f o rtiiance  of  N.\S<.n  route  haidwari  and  de\ e lofiment  soltware. 

I'o  meabure  and  ev.iluaiu  the  perlonnauce  and  tlie  changeb  in  performance  of  the  NAS  en 
route  conipuli^r  system,  the  eii  route-  system,  and  the  air  traltic  controllers  resulting 
I rom  the  i nip  le  me-n  t a 1 i on  of  en  route-  automation  and  development  hardware  and  software 
App  roac  h ; Contraetor  upport  will  he  used  to  improve-  the  efficiency  of  the  en  route 
simulation  model.-  and  to  repre.'-ent  eu  route  development  software.  NAIFC  personnel 
will  divi  lop  technicpje.s  to  nu  asure  the  performance  of  en  route  development  software 
usin^;  hardware  mniiitorinf;  te’chniepies  on  the  SSF,  and  the  performance  of  air  traffic 
contreillers  and  the  total  e-n  route  system  using  .'innlytical  techniques  applied  to  the 
I),sf/SSl.  Hardware  measurements  will  also  he  made  at  selected  ARTCCs  to  validate 
simulation  models  and  me.isure  en  route  ceimpiiter  system  performance. 

Milestones  Sche-diileal  for  Acconiii  I i shine  tit  : 

1.  Complete  N.AS  Respon.se  Time  Analysis  Final  Report  11/77 

2.  Complete  1 itM  Capacity  .Rtudy  1/7'^ 

1.  Complete  Fn  Route  Simulation  Mode  I Improvement  and  Conve-ision  ')/7s 

A.  Kn  Route  Development  Software  Model  H/7s 

T.  Complete  Reports  for  Fn  Route  Compu le r Pe- 1 formance , System 

Performanee  , and  Controller  Pe-rfoimanee  d//' 

Accomplishments  for  I- Y / 7; 

Completed  Conversion  anel  V'alieiation  of  Systems  Model 
Iteveloped  Te-chnical  Approval  tor  NAS  Fn  Route  Simulation 
Completed  Respon.si  Iii-;e  Analysis  Me.isuremerit  s ot  1 ARlCCs 
Developed  Fn  Route  Performance  Measurement  Prejgram 
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1 nl  (.  ;■  t ;ti.  f , Software,  Hardware,  DABS.  IPC 


24.  I’eciirii  c.i  1 Objective;  To  develop,  test,  and  evaluate  concepts,  software,  and  hardware 
rerjuired  to  i n t er  fac  e ‘ the  En  Route  automation  system  with  the  products  of  other 
development  *efforts.  Generally,  such  efforts  are  long-range  and  result  in  new  . 

■ ystitii  hardware-  such  as  DABS,  IPC,  FSS,  NADIN,  etc. 

App roae h : SKDS  and  NAFEC,  with  support  from  MITRE  and  other  contractors,  will 

elefine,  specify,  develop,  tost,  and  evaluat.-  the  En  Route  software  and  hardware 
necessary  t e>  interface  with  new  or  improved  systeim  functions. 

2-  . ‘i  i 1 e-s  I one  s Scheduled  for  Accomplishment; 

DABS  SIM  Program  Cejmplcte  12/77  • 

DABS  Intertaee  Verification  Program  Complete  2/7s 

IPC  Phase  11  Functional  Description  Complete  8/78 

Muitisensejr  ( DABS/AT'RBS)  DSF  Capability  Developed  9/78 

Operational  ATC  Program  (for  DABS)  Acceptance  Testing 
Complete  9/78 

2^'A  . Ace  ompl  i shriients  for  FY-77; 

Il’C  Phase  1 Operational  Testing  Report  Publislied 
Operational  ATC  Program  Specification  (for  DABS)  Published 
• Development  of  Support/Tes t Programs  Initiated  (SIM,  IV,  DSF) 
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I PATWAb- IaIB,  digitized  voice,  automatic  Wx  message  composition,  TWEB  system  study 


*•  (. 

Inimical  Qbjecti ve:  To  develop  a national  mass  weather  dissemination  system  through  i 

use  of  current  state  of  the  art  equipment  that  will  decrease  need  for  FSS  specialists  ' 
and  provide  better  and  current  aviation  weather  for  the  aviation  user.  Technical 
consi deration  is  to  be  given  to  holding  down  cornnuni cati ons  costs  and  providing  easy  ’ 
access  by  pilots  to  the  system.  • 

“Approach:  Multi  phase  activity  was  started  with  improving  the  Pilot  Automatic  Teleohonf 

Weather  Answering  Service  (PATWAS)  as  a joint  venture  with  National  Weather  Service. 
Content,  frequency  of  update,  use  of  multiple  messages,  increased  lines  and  new  equip-  ; 
ment  were  tested  in  the  New  York  area.  The  positive  response  to  the  test  is  being 
j applied  to  engineering  and  demonstration  of  a computer  system  for  digitizing  voice  and 

(using  computer  technology  to  generate  PATWAS/TWEB  weather  messages.  High  speed  transfer 
^ of  data  will  be  used  to  reduce  communications  costs  and  automatic  composition  of 
messages  will  be  used  to  reduce  specialist  staffing  requirements.  A national  system 
conf iguration  will  be  developed  for  PATWAS/TWEB  as  a result  of  these  engineering 
demonstration. 


Ml  les tones  Schedu led_fof_Accom£]isjTnient: 
Engineering*  ModFT  Demons traTi on 
Automatic  Message  Composition 
National  System  Configuration 
Accompljshnjents  FY-77 
New  York*  Cl  ty  "PATWAS  Test  Comp  1 e te 
Engineering  Model  Hardware 
Under  Procurement 


10/77 

1/78 

4/78 
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FSS  INFORMATION  DISTRIBUTION  IMPROVEMENTS 
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Flight  Service  Station  Automation 


AOMtfeft  FA'a'SRDS 

2100  2nd  it.  S.W. 
Washington,  D.C.  20' 
•f.-*  ..O.V  Vincent  Costantino 
4Z6-9347 
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Information  retrieval  , integrated  grephics,  FSS  productivity  and  sectori zati on 


**T^^c_hm_cal  pbjec_t_|yp : To  perform  engineering  analysis  and  system  studies  for  the  improve-i 

iiient  of  informatTon  distribution  and  retrieval  within  FSS  facilities.  To  inorove  the  [ 
ava i 1 aui 1 i ty  of  both  static  and  perishable  information  to  the  specialists.  To  determine  [ 
the  most  efficient  operational  system  work  configuration  for  consolidating  and 
sectorizing  FSSs. 

,*Tp£ro_d_ch : SRDS,  NAFEC  and,  when  necessary,  contractor  sunport  will  be  used  to  support 
engineering  studies  and  analysis  of  various  system  configurations.  Studies  of  field 
facilities  will  be  accomplished  for  data  gathering.  Information  retrieval  and  graphics 
systems  will  oe  tested  and  optimized  in  the  FSS  lab  with  evaluation  by  operating  oersonnel 
from  the  field.  Studies  of  the  effect  of  FSS  automation  before  and  after  will-  be 
performed  to  achieve  max  system  effectiveness.  Recommendations  will  be  made  on 
operational  positions  required,  operational  conf i gurations  for  various  work  loads,  use 
of  satellite  data,  integrated  graphics  system  and  image  processing  and  animation 
techniques. 

•Mijestones^  Scheduled  fop  Accompl  i shment 

Study  of  Sectorization/Consolidation  10/77 

Evaluation  of  "RAVOS  digitized  Voice  Mass  Dissemination  (Delphi  Systems)  11/77 

Evaluation  of  Satellite  Data  for  FSS  12/77 

Demonstrate  and  Evaluate  Techniques  for  Reception  and  Image  Processing 

Including  Animation  3/78 

Demonstrate  "RAVOS"  System  in  lab  7/78 

Accomp  1 1 s fun^n^  F Y - 7 7 

Initial  Lee’sbur'gT^Tchmond/Charlottesvi  1 le  study  completed 
sburu  i MAPS  ^ ludy 
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n Service  Station,  Flight  Service  Automation, 

ILHI.  ! lichL  Service  Hub 

Technical  Objective:  To  develop,  specify,  and  procure  a modular  expandable  flight 

service  autL^mation  system  which  will:  initially  provide  improved  and  efficient 
methods  for  obtaining  weather  briefings  and  filing  flight  plans;  and  allow  for 
future  expansion  to  accommodat e user  demand  increases,  user  automated  access  methods, 
and  functional  improvements. 

Approach;  SRDS , NAFFX , AAT  and  AAF  resources,  with  MITRT.  Corporation  support,  will 
be  utilized  in  the  specificatic  development  phase,  design  verification  phase,  and 
contract  pri'duction  phase. 


L Milestones  Scheduled  for  Accomplishment 


Procurement  specification  completed  1/78 
Design  verification  contract  award  6/78 
Production  contract  award  7/79 
First  Model  1 site  IOC  2/80 
First  Model  2 site  IOC  7/82 


26A  Accomplislments  FY-77: 

. System  requirements  defined 
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112.  COOAOINATION 
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FSS  Automation,  Self  Briefinq,  PSBT,  Voice  Response.  VRS,  Flight  Service  Enhancement 


*^echni^l  _Obj_ectJ_ve : Develop  a family  of  self  briefing  techniques  to  allo'V  oilots 

to  directly  access  a computer  weather  data  base  for  preflight  or  inflight  veather 
briefing  and  to  f i le , .amend  or  cancel  VFR  or  IFR  flight  plans.  This  capability 
will  enhance  the  FSS  capacity,  quality  and  timeliness.  Widespread  implementation 
is  planned  for  the  1985  time  frame. 

*Mp])ro^h:  SRDS,  NAFEC  and  TSC  resources,  with  contractor  support,  will  define, 

develop,  test  and  evaluate  various  concepts  and  techniques  for  pilots  to  obtain 
required  flight  services  by  direct  interface  with  a computer.  These  techniques 
and  associated  hardware/software,  such  as  remote  terminals  and  computer  generated 
voice  will  be  developed  and  evaluated  to  verify  the  concepts,  specified,  then 
further  developed  for  integrated  FSS  system  implementation  and  deployment. 

Mi  1 estones  Sche  d uj  ed_  _fp  r Ac  comp  1 i shine  n t 
Initial  capability  VRS  availablV  for  live  demo  1/78 

■‘-emote  tenninals  deployed  for  extended  eval  . 2/78 

Initial  DUA  specification  complete  6/78 

Contract  for  initial  DUA  capability  6/79 

Implementation  initial  DUA  6/81 

Accompl  i shments_FY_-77 
VRS/PSB  test  system  developed 

VRS  and  touch-tone  flight  plan  filing  controlled  tests  completed 
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■\KTS  111  I'ri'grain  I’lanninK  .ind  Systfin  Engineering 

24.  Teciinle.il  Obiective:  Suiiport  act.ivicy  Lo  perform  I’togram  14  sy.stein  pi. inning  .'md 

engineering  to  en.sure  that  overall  terminal  automation  development  efforts  result 
in  .in  nj'gradi'd  third  geiu'rai  itm  system  design. 

25.  .\j)j)_ro.i.h : SKDS  with  contractor  support  wiill  (lerform  requiri'd  analyses  and  design 

studies  to  prepare  te  .t  plans,  engineering  requ i reminit  specifications  and  system 
test  reports. 

26.  . ij  estones  Sche  d u led  1 t>r  Ac  comp  1 Jjihjnt'  n t : 

1.  Soltwi.ire  Requirements  for  DABS  1’ rocess  ing/ARTS  Interf.ice  10/77 

2.  .'•'.i-t  or  ing  and  Spticing  Requirements  Spec  i t i cat  ion  for  Site  Analysis  8/78 

26.\.  Ai  comp  1 i shments  for  EY-7  7 : 

Anal  vs  is  of  RHTL  I’e  r f o rmance 
Cunt  lilt  Aleit  Test  and  Evaluation  I’lan 
Ill’S  L'pd.ited  I’rocurement  Specification 
Uenver/TRACt'N/Center  Interlace  Specification 
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29  Atr»0<«79 

ARTS  it  I,  Radar/Beacon  Tracking,  Data  Acquisition  Subsystem,  Radar  Processing  Development 


I2A.  Technical  Obiective:  Develop,  demonstrate  and  prepare  specifications  for  hardware 

and  software  expansion  of  ARTS  III  to  provide  Multisensor  Tracking,  Digital 
Remoting  and  All  Digital  System  improvements. 

25.  Approach : SRDS/NAFEC  effort  with  contractor  support  will  be  utilized  to  achieve 

ttie  above  objective.  The  development  efforts  will  utilize  the  Terminal  Automation 
Test  Facility  (TATF)  at  NAFEC. 


26.  .Mil  estones  Scheduled  for  Accomplishment : 

1.  Test  and  Evaluation  of  Radar  Remoting  System  Completed* 

2.  Test  and  Evaluation  of  MTD/monopul se  SRAP  completed* 

3.  Design  Sped t i cat  ion  Beacon  Environment  Analysis* 

4.  Test  and  Evaluation  of  Remote  Tower  Display  System  Completed’’ 

h.\  . A . . ompl  i shments  for  FY-77 

. ' (;DD  Delivered  to  Tampa 

. Installation  at  NAFEC  of  SRAP  II 

lign  Data  for  Beacon  Environment  Analysis  - Report 
• • d\  tnr  Noise  Monitoring  - Report 


8/78 

8/78 

10/78 

12/78 


. . r*  -tietii 


FAA-ED-14-2 


I’  ssied  and 
< ' KHk  •'  llandu  t f 


30,  Precedence 


31.  Relevant  Project,  Code 


I 142-171 


F to  26  • o«n*ico/  *o 

1 00 

NASA  1122. 


I 


RESEARCH  AHO  TECHNOLOGY  KESUmE 


:iA 


ft.  AIMO  or  A«iOMC 

• nCuCAM  LiMlTATIOM  j 

NL  1 

J : 

1 

CUMMIMY  HUMftf^/COOC 

1 142-172 


I &OvT  ACC4«»*ON 

:::a 


AUCMCV  ACCKM»OM 

NA 


IOt*<T  SYMrt 

^^0  1750. 1 


WfcV€LTo^  "(UUtaJ  1 

Subpro^^-r.-:  ' 


«>A.  MlO«  NUM«fn/COOf 

None 


n tiTlI 

BASIC  >U-:TERING  .V\D  spacing/ IMPLEltLNTABLE  MISTERING  & SPACING 

VI  ic«JnYiV7i:  o*  t kCn  A»i[I 

NA 


r ??COl^A  ACT/OHAMT 


•.  frATCi 


NA 


» AUMatAl 

- TV»t 


NA 


• COV  T i.  **/  iNkT  Acw  A r IC  *C  T IVIT  T j 

A AJICi 

«>••»*  FAA/SkUS 

2100  2nd  St.,  S.W. 
U’a.shington,  D.C.  2059  L 
.IBP  i«e,v  J.  lallov,  AKD“12G 
TCL  (202>  426-9336 

I TCCHKOLOOT  UTIL<Z*TICM 

iiA 

ai  Kt  T*OAD« 


rrrrTwrsirr 

10-77 


t4  CniT.  CO«M»C  OATt 

NA 


I*  AUACiMO  AOIMC 

N’A  I 


i 


J 


Ui  0#f0AMIIATI0« 


IMVCITIOAtOHI 

r«:a»c;AAu 

AAAOOATti 


U.  COOAOmATiON 


IIA 


ARTS  111  Knhaiuement , Process  ini  /Sot  tw^ire  Development 

24.  Technical  Objective:  i;evelop  Meterinji  and  Spacing  computer  programs  for  integration 

and  implementation  at  ARTS  111  locations  to  optimize  airspace  utilization,  reduce 
delays,  improve  airport  capacity  and  enliance  safety  by  providing  decision 
assistance  to  controllers. 


25.  Approach : SRDS/NAFEC  effort  with  contractor  support  will  be  utilized.  Developed 

programs  will  be  tested  and  demonstrated  using  the  TATF  at  NAFEC  and  programs 
will  be  integrated  and  implemented  at  the  Denver  ARTS  ill  site. 

26.  M i lesto n es  Sc  1 ledu 1 ed  for  Accomplishment : 


1.  NAFEC  Test /Eva luat ion  - Basic  M6S  7/78 

2.  Denver  Test /Eval uat ion  Complete  - Basic  M6S  7/78 

3.  Final  Report  Documentation  - Basic  M6S  10/78 

4.  Contract  Award  Implementable  Metering  6 Spacing  4/78 

5.  Site  Analysis  Complete  8/78 


2 6 A . Accoml i s 1 1 me n t s f or  FY - 7 7 : 

Denver  Test  Flan  - Report 

ER/Froi  urement  Request  Issuance  for  Implementable  M6S 


Source  o:  Require.ment 
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icrir.inal  Automation,  Flight  Data  Handling,  ARTS  III  Knhancement 


1..  I-.  ni  ul  Objectlvt.-:  Develop  capability  for  autoiiiated  ilight  plan  processing, 

distribution  and  issuance  of  clearances  in  high  density  ARTS  III  facilities. 

2..  Approach:  SRDS/'AFEC  effort  with  contractor  support  will  be  utilized,  "^he 

T vflopmen*  system  will  be  tested  aiivl  e\aluatrd  with  the  TAIF  at  "AFKC  and  at 
a T-.  si  nated  field  facility. 

2ti.  Milestones  Scheduled  for  Accomplishment: 


1.  RFP  Issuance  5/78 

2.  Preposed  Contract  Award  for  Prototype  at  ‘-AFFC  12/78 

3.  Diliviry  of  Prot/otype  at  ^AFKC  R/79 

4.  !•  it/Iv  aluation  Complete  (NAFEC)  12/70 

. 5.  Test/F.valuation  Complete  (Field  Site)  l/^^O 

d.  Tt  hni'-al  Data  Pa  kage  Documentation  4/80 

2/  A . Ac f omp  1 1 slime n>  s for  FY-77  ; 

pda* id  Fn  ineering  Requirement  Completed 
IR  Revii  w by  AAl  Completed 
KR  Revision  Completed 
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24.  Technical  Objective:  Develop  a four-stage  conflict  alert  and  resolution  program  to 

support  all  ARTS  III  field  sites  in  both  current  and  future  levels  of  sophisti- 
cat ion. 


25.  Approach : SRDS/NAFEC  effort  with  contractor  support  to  design,  code  and 

demonstrate  the  programs  for  single  and  dual  beacon  ARTS  III  sites.  Contractor 
will  assist  during  NAKEC  and  field  evaluation. 


2 6 .  MJ_1  estones  Scheduled  for  Accomp  1 ishment : 

1.  Stage  1 Technical  Data  Package 

2.  Stage  II  Technical  Data  Package 

3.  Stage  III  Technical  Data  Package 

. 4.  Stage  IV  Technical  Data  Package 


12/77 

7/78 

7/79 

9/79 


2 6 A . Accomp 1 ishments  for  FY-7  7 : 

NAFEC  Tes t / Eval uat ion  Stage  I Demonstration 
Field  Evaluation  Stage  I (Houston/Miami)  - Report 
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24.  Technical  Objective:  To  support  and  conduct  development,  test  and  evaluation  ol 

methods  and  computer  programs  developed  in  the  subprogram  effort  through  use  of 
the  TATK  and  DSF  facidities.  Provide  data  reduction  and  analysis  programs  in 
support  of  Phase  I IB  experiments.  Provide  support  in  testing  efforts  for  IPC 
tind  Coni  lil  t Prediction  related  subprogram  activities. 

25.  ''•Pi’jOju  h:  SRUS/NAFEC  will  support  simulation  and  design  modification  activities 

.IS  required  tor  the  development  of  a con t ro 1 1 er / comput e r interface  with  an  ARTS 
III  and  simulated  link  aircraft.  Data  link  evaluation  with  the  ARTS  III  enlianced 
target  generator  will  be  conducted  on  the  TATF  system.  IPC  and  Conflict 
Prediction  evalu.ation  will  be  conducted  on  the  TATF  and  DSF  systems. 


26  . Mi  1 es tones  Sctieduled  for  Accompl  i slime nt  : 

1.  Acceptance  Demonstration  (IPC) 

2.  DABS  Test /Fval uat ion  Complete  (Surveillance)  Phase  1 

3.  Test /Evaluat ion  Complete  (Phase  II) 

4.  DABS/ IPC  Test/Ev<al  uat  ion  Complete  (Phase  11) 

2 6 A . A ( ■ comp  1 ishments  for  F’Y  - 7 7 : 

Acceptance  Demonstration  (Surveillance) 

Test  Plan  IPC  - Report 
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ARTS  111,  Test  KvaluaLion,  IrUc  ,;rat.  ion , System  Enhancbment 

24.  Technical  0 > ic-c  t.  ive  : Establish,  maintain,  and  operate  a Terminal  Automation 

Test  FaciHy  (TATF)  at  NAFEC  for  use  in  the  development,  test,  evaluation  and 
LnU>;ration  of  advanced  Terminal /Tower  ATC  software  and  hardware  systems. 

25.  Approach:  .AFEC  techni<al  and  operational  resources  supplemented  with  contract 

technical  services  will  be  used  to  nanage,  maintain,  operate  an!  s hedule  the 
TATF. 

2f,.  Mileston  s .*-cheduled  for  Accomplishment: 

1.  TATF  Sy  tern  EnhancenK-nt  Equipment  Delivery  2 /7s 

2.  '’ATF  AR  S niA  Compatibility  Enhancement  Equipment  Delivery  E/"^? 

2jj a . A omplishm  tits  for  FY-77  : 

Installation  of  .‘dditional  Memory  Modules  (ARTS  III 

lOI’-R  Installation  Complete 

.'AIT  Control  Tower  Construction  Complete 
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S..  ['c-hnical  objective:  Respond  to  9550  requests  for  termina!  system  su{>port  sub- 

mi*  ted  bv  .'VAT/AAF.  Provide  design  service  for  ATC  facility  improvements  for  FAA, 
<<iliei  governmental  departments  as  required. 

25.  Approai.  h ; SRDS  with  contractor  support  will  develop  systems,  test /eva  1 uate  and 
implenunt  'or  field  operational  use.  Perform  experimentation  and  evaluation  of 
mock-up  and/or  live  test  l>eds  using  NAFFC  facilities. 

2 6 . Milestones  Scticduled  for  Accomplishment : 

None  Scheduled  - fo  be  determined  as  requests  received 
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T'cniUc.tl  Objective:  tinpiiive  visiljility  ami  ceiling  iiii'rmation  availa.iU;  to  pil  i' 
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u Approadi : Lidai  work  conducted  uy  otlier  ir  >,an  i i^at  i oiik  will  tie  m.initoicd  f r p .=  s-iol 

application  t ■ RVR  and  SVR.  RVR  data  will  Lie  c.illetted  ami  analyzeU  t r Cliic'ago 
O'llaro  Ii.ti  r.'.at  i onal  Airport.  Support  will  tie  given  to  ICAO  by  participation  in 
RVR  -tody  gr.iup. 


Milettones  Sclieeiled  for  Accompl  islimcnt : 

Report  on  international  RVR  coinpar  i .ions . 
Chicago  RVR  data  for  197b  completed. 

Accompl  i slimeiit  G-  for  FY-77: 

Final  report  'ti  SVR  devel  ipiiumt  issued. 
Cost  deployment  study  on  RVR  Is.sued  . 

Rep  irt  on  Visual  Range  Concepts  is.sued. 
Report  SVR  and  RVR  relationships  Issued, 
Ceil  ometer  Technical  Data  Package  issued. 
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Technical  Obiecti-e:  . Improved  accuracy,  timeliness  and  availability  I'f  aviati  ni 

weatlier  iorecasts  in  time  period  now  to  6 lunirs  from  now. 


Approach : Thr  >ug  an  lAA  witli  National  Weather  Service,  apply  new  processing 

techniques  and  da-a  analysis  to  availahli'  terminal  and  enroute  meteorological 
observations  and  ladar  data  to  improve  short  range  aviation  weather  forecast 
pr-'dacts. 


Mihst  'nes  Scheduled  for  Accomplishment: 


Development  plan  lor  short  range  forecasts  published. 

Initiate  new  effort  to  improve  t hunel er s t orm  forecasts  in  0-2  hour 
t ' me  per  i cxl  . 
final  report  published. 
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EneJ-Item  Product  Acceimp  1 ishment  s for  FY-77: 


Final  report  on  tl  inderstorm  forecasting  publishe>d. 

Implementation  of  improved  technique  for  2-p  hour  thunderstorm  forecasting 
extencle'd  f r rni  East  C<east  t > Rocky  Mts. 
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Aviation  Weatlier  System 


Technical  Objective:  To  provide  an  integrated  aviation  weather  suLisy.stem  to  tlie 

NAS  which  will  materially  upgrade  weather  support  to  various  ATC  facilities.  The 
effort  includes  adapting  the  existing  and  new  techniques  of  sensing,  forecasting 
and  repirting  weather  to  ATC  and  pilot  needs. 

Approach;  An  in-house,  NAFEC . TSC  and  contractor  effort. 


Milestones  Schediled  for  Accomplishment; 

1.  System  Program  Plan 

2.  System  Preliminary  Design 

3.  System  Detailed  Design 

4.  System  Component  Development 

5 . System  Tests 

6.  System  Spt'c  i f icat  ions 

Accompl ishments  for  FY-77: 
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1 ’w  ■'  a • ana'i  1 w achi'V  l)s  a rvat  i m sy;tf'm  f 'r  sr  at  airfields  win  rx'  n W(  at.  ‘i 
' -1  r tt  ■ 'll  ''i.rently  taken  but  where  an  .'ippx-oved  standaxd  instrximent  appxaar,, 
pr  teedui'i’  l•virr‘-•. 

A p p X . a . ; 'll'  r 1.'.  ititerageiicy  agreenie  :t  the  Nxitiunal  Wearner  Service  will  ilovel  p 
••I  ,d  tx  m.iiJi.;'  I , ,u  Aviati  in  Aut. 'mated  We.itner  itbsoi  vati  n S^seeiu  (AV-AW'''S)  a d 

r...  1 w e s,  .s^st  .1)  f r FAA. 


M lx  ^t  .Hies  Sci.t  xi.iied  ftir  Acc  ampl  i sh:iient : 

■ a gill  A . -AWOS  User  Test  at  Newpx'rt  News. 

I.ew  I'  t System  D'  vel  .ipment  Plan  c 'iiiplete. 

AV-AWOS  lls.  r Tt  rt  eximplete. 

AV-.\W0S  TDP  t.i  AAF. 

Iit„i  six  ni.iiith  xip'  rational  evaluation  of  1 .)w  c '.tit  sy'^tem. 
TOP  r ADAP  .c|uiV'lenf  availaofe  fur  low  cost  system. 

‘ iid-Item  Product  Aectimpl  ) olimt'nt  ,s  - FV-77  : 

“WS  let  cxintraet  to  support  Newport  News  User  Test. 
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▼fCwWOLOOV  utilization 


ai  KCTwoKrt  yjp,j  siicnr.  Wind  Shenr  Cha  rac  t e r i z.it  ion  , Hazard  Dei  ini  t ion  , ’ Ai  rliorne  and  Cround- 
Basod  Systems,  Wind  Sliear  Svstems  Integral’ ion/ Implementat  ion 


" ec'inira.  onjertive: 

Kxamint'  the  hazards  associated  with  wind  shear  in  the  terminaJ  area,  character  iz.e  the 
wind  shear  problem,  establisli  and  complete  retpi  i remen  t s to  solvt'  the  problem  and 
integrate/implement  solutions  into  the  National  Airspace  System. 

Ajijiriijich : 

at  Investigate  solutions  to  tin-  terminal  wind  shear  problem  under  three  interrelated 
.appro. ii'hes : (i)  ust'  ot  ground-based  systems,  (2)  use  ot  ;tirborne  svstems,  .and  (')) 

imiirove  the  .’ncuracy  oi  terminal  area  wind  shear  t oi  ec.ast  i ng . Products  that  contri- 
bute to  s.afety  will  be  implemented  as  they  evolve.  This  t ! fort  will  involve  F'.AA 
• ■per.it  ing,  servi.  es.  Office  of  Systems  Kngineering,  NAiKO,  SROS  elements.  Logistics, 
iSC,  Don,  NASA,  NOAA  ;ind  industri.il  concerns. 


Milestones  Scheduled  lor  ^ccomji  1 i shmen  t : 

S[iec  i f i c.at  ion  for  Operation.il  Anemometi'r  System 
Sp^  i.ication  for  Airborni'  Kqui|iment 
H.az.ard  Delinilion  - t.eneral  .Aviation  Aircraft 
Wind  She.ir  Ch.a  rai  t e r i z.at  ion  Complete 
. Development  of  Thunderstorm  Cii.st  Front  Forecast  Complete 


Ac  comp  1 isliment_s_  FY-7  7 : 

M.inned  Flight  Simulation  (Phases 
. Dulles  Acoustic  Doppler  Testing 
Adtlltion.ll  Anemometers  Inst.illed 
CW  l aser  Fv.i  1 ii.i t ion  Completed 


-i.D- 1 


BlCJlK 


.Pressure  lump  Test  i ig  Completeil 
.Hazard  Definition-Air  Carrier  Aircraft 
.Testing  of  Frontal  Wind  She.ar  Forec.ast 
Techniques  Comiilete 
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ce-inic  Systems,  Air  Tronic  'cntrol , Satellites 

2h . Tectolc'il  Objective:  To  develop  the  c;)er-iti.  iriel'its  and  the  characteristics 

oi'  an  Oceanic  ATC  System  in  a satellite  environment  which  will  meet  the  aviation 
needs  turcxigh  2000. 

Approacn:  SKDS  with  NAraC'  and  contractor  support,  will  develop:  { i'>  Traffic 

Forecast  Data,  (2)  Airspace  and  Ground  Network  Conl'if^ratitns , (3)  Air/'Ground 
Communication  Requirements,  etc. 

26 . Milestones  Scheduled  for  Accomj  lishment : 

Complete  Pacific/ Indian  Ocean  Forecast  10/77 

. Complete  Satellite  '.jease  Purchase  Study  3/78 

2bA.  Accomplishments  PT-77: 

. Preliminary  lienefit  Analysis  of  NAT  Ccmpleted 
. Completed  IVo-Hour  Scripts/Progress  Strip  (NAFEC) 
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U.  tiTLt: 

OCEANIC  CONUS  ATC  SXSmA  FJCPERIMENTS 

2l,.  TecL'iical  Ob.ieictive : To  ; I’ovi'le  hai’'iv/,'iro  and  reduc-',  aiu  ana-yze 

ex;  ■rirnent.al  data  ri3  necer.sary  to  nm  ; ■!•'  t.e''h>''ea'  of  oceari-'c  am- 

C0:Tu5  .-atellitc  oyotem;  . 

A;.;  :-','ach;  dRLT)  with  T3C.  HAFpr,  ajui  com. rarl.or  : ; .I’t  will,  (icv'  iojj  and  test 
advanc'  d airci’aft  arc  rnn.n:  , modcmc.  ar;d  lUht  dovicca  ar.  neceaaa:';,  to  ouppord, 
ttie  deaign  oT  oceanic  asiC  CONUS  ..a'.el^'t"  .-.yjt.en..;.  ■ A nigt:  gain  aij'Ci.jir. 
antenr.a  an<i  a ;'.igna>  waveforrii  design  v:i  1 ' he  developed.  Tiu’sf-  a'lv.ancea  wili 
drastically  reduce  t.iie  {.st  ent  ial  cu;>i.  .f  s.at  >•  i 1 i t,t'  ; y:.  ^er  - ••■■:-t.'-.,aut,ical 

u . e . 

7(j.  Milest.  'nes  Scheduled  for  Accort!'.  i i stirneic,  : 

. Signal  Teclinology  C'.ritract  Aw-arded  's  yg 

Signal  Technology  Contract  Conip'ft  d ^•/79 

. Ar,‘  rina  Develoiwetit  Coii.plete.-  n ~ 

2^>A  Accomo . ishnents  F<'-77 : 


Antenna  ilevelopraent.  Contract  Awarded 
Modern  Contract  Awarded 
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Oceanic  Satellites,  International  Cooperation,  Feasibility  Study 


2k,  Technical  Objective:  To  revalidate  the  system  characteristics,  on  an 

intemationai  basis,  I'or  an  oceanic  satellite  system. 

25.  A Pi- roach:  The  FAA,  with  Europe  and  Canada,  will  revalidate  the  system 
characteristics  Tor  an  oceanic  satellite  system.  The  AEROSAT  Coordination 
Office  will  provide  a local  point  Tor  coordinating  these  efforts  on  an 
intemationai  basis.  Tradeoff  studies  will  be  done  to  determine  the  ‘^actors 
to  be  evaluated  within  any  future  system. 

26.  Milestones  Scheduled  for  Accomplishment: 

. System  .haracteris tics  Determined 
. Program  Plan  Publisheu  0/ 17 

26a.  Accomplishments  FY-7T: 

. U.S.  Apprcacn  Developed 


*’•  Source  of  Requirement,,  , , , 

Congressional  Direction 
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. Relevant  Project  Code 
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TfCteitCcOCv  UViLifATkOM 


Cjceunic,  o r.‘,-lli  le,  System  Si  rr.ulMtlcn 


. Teeiinic"!  Objcct.ivt":  To  provitle  siii  ; ■;irL  i.nr,  technlc'j,!  ami  opor'itlon:iI  uul'i 

CTiiiiLyiup,  voice  -uul  data  coraruunicati  ons  at.  1 survei  llance  inror.iaLien  i'r  :a 
ap])iicauie  data  acquisition  systems  I'or  an  improved  oceanic  ATC  sysoem. 

.’5.  A;  : rc  ac'a : SRDS  v/itli  NAFEC’,  TSC,  and  ccntirict  supj.  rt  v/iiL  develop  a dyna.a;  .. 

si'iiuratic.11  caijabiiity  at  I.Ai'FC  ii  r tiio  ]un  use  cT  niir.ui  at,iii,’,  an  au  tcmatoc; 
oceanic  controi  centci’  ntilizin,'  data  link,  GI“S  I'cr  suj-ve  i i ianc  • , and 
satellite  systems  Tor  cominunicati-:  n and  sui'vei ! lances . Tiiis  ca, 'ability  vii! 
bo  develoi’Cd  and  tested  in  tl.rec  ph'ises;  Phase  ] - AOCC  iSiv Ironcient, 

Plrise  II  - I'ilot/Cc.ntrol  loi-  Inteia'ace,  Phase  lil  - System  SLinul.'itic  ns. 


Mllostuies  Scliedul  cd  for  Acco;  ,rd  i shment. ; 

• Phase  I Test  Pl'in  *■  \ mjj '.ete 

• Desif.n  Tor  NAS  iroprim  M Is  Ccmplete 

• NAS  Prccfam  Mi<ls  c mplote 

• DeveLopment  of  AOCC  fcmplete 

• IX'sip,i‘  for  S'ttei  Lite  Program  r-unplet-e 

• Design  for  DSF  l'.(;ds  romp’.ete 

• Phase  I Testing  :'(.;njilete/report  isr.ued 

• Phase  IT  Testing  romplet.e . report  irsuo'd 

• Phase  III  Testing  Cci:ii>’ (.■te/report  i.'.sued 


It /TP 
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3/Y9 
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't/Y9 
■'t/8o 
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Modified  f-uel,  Crash  Fires,  Fire  Safety 


Technical  Objective;  To  evaluate  a modified  turbine  fuel  for  helicopters  and  commercial! 
transport  aircraft  which  will  reduce  the  probability  and  severity  of  a post-crash  fire  ( 
arid  extend  the  time  available  fcr  passenger  evacuation  and  reduce  the  fatalities  due 
to  fire. 


**  APPROACH;  Small  and  large  scale  tests  will  be  conducted  to  evaluate  and  demonstrate  the! 
safety  beriefits  of  modified  fuel  by  iridbiting  the  formation  of  highly  flammable  mists  , 
■when  fuel  is  released  under  survivable  crash  conditions.  These  test  will  establish  the: 
basis  for  engine  and  fuel  system  compatibility  tests  and  the  preparation  of  a modified  j 
fuel  specification  for  qualification  of  engines  and  aircraft  to  use  modified  fuel.  t 
NAFBC,  U.S.  Navy  and  contractual  effort  supports  this  activity.  ^ 

26. Kl LEO TONE!  SCHEDULED  FOR  ACCOMPLISHMENT;  } 

. Rocket  sled  wing  impact  fuel  release  tests  10/78  ! 

. Fuel  systengengine  compatibility  tests  v/79  ! 

. Preliminary  modified  fuel  specification  drafted  9/79  | 

. Full-scale  crash  demonstration  ~i2h'i  I 

. Investigation  of  methods  for  delivering  anti-misting  i 

additive  to  aircraft  fuel  tanks  10/80  I 

. Modified  fuel  specification  published  10/82  i 

w6A.  ACCOMPLIS’dMENTS  FOR  FY-77;  | 

. Publish  Study  on  Rheology  of  Antimist  Fuels 

. Publish  Report  on  Experimental  Scaling  of  Modified  Fuel  Breakup 
. Publish  Report  on  Anti-misting  Fuel  Spillage/Air  Shear  Tests  and  Analysis 
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LS,  Smoke,  ToxLc-gas,  r’lammability,  Math-Model 
ective;  Develop  and/or  demonstrate” cf^t’efTa/ "equipmefTr,  “s^ysTefns) 


materials,  wnich  vri.ll  minimize  fire  hazards  to  cabin  occupants  under  post-crash  ' 

conditions.  ( 

25. APPROACH;  Minimize  post-crash  fire  hazards  by  developing( 1)  criteria  to  improve  firej 
safety  characteristics  of  cabin  materials  and  furnishings;  (2)  criteria  for  cabin  fire! 
management  systems  such  as  compartmentation  and  fire  detector ^extinguisher  systems; 
e.g.  develop  methodology  and  criteria  to  rank  cabin  materials  for  combined  combustion  j 
hazards  affec+  on  cabin  occupants;  develop  laboratory  test  protocol  to  rank  materials  \ 
for  toxicology  of  combustion  gases;  develop  advanced  laboratory  test  methods  for  [ 

flammability,  smoke,  gas  vihich  correlate  vrith  full-scale  cabin  fire  conditions;  develo;J_ 
validate  cabin  fire  math  model  capable  of  predicting  combustion  hazards  time-hisotry  of) 
one  or  more  cabin  materials;  develop  vride-body  cabin  fire  test,  facility  to  support  R&D  ■ 
projects  related  to  cabin  fire  safety.  j 

; 6.PQLEGT0NES  SHHEDULED  FCR  ACCOMPLISHMENT; 

. Develop  interim  method  to  rank  a material  for  combustion  toxicity 
. Develop  combined  hazard  index  methodology  to  rank  a material 
. Complete  external/internal  full-scale  cabin  fire  tests  (NAFEC) 

. Complete  validation  tests  of  cabin  fire  math  model  (FAA/NASA) 

. Complete  test  plan;  Criteria  for  vride-body  cabin  fire  management  system 
6A.ACC0M^ISHMFJJTS  FCR  FY-77; 

. Final  reports  - Evaluate  Cabin  fire  Extinguisher  System-Internal/External  Fire  , 

. Pinal  reports  - NAFEC/CAMI  Gas  Analysis/Animal  Tests  to  Develop  Toxicity  Ranking  Mtd. 

. Final  Report-Cabin  Fire  Management  (Compartment)  Tests 
. Final  Report-F/A  Fire  Protective  Overgarment 

. Coi^trac  t-Develop  Combined  Hazard  Index  Method 
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In-Flight  Aircraft  Fires,  Powerplant,  Detection,  Control,  F.xt  inguishment | 

“ TFCHN  ICt\l.  OB.IFCTIVE;  To  develop  neaps  of  reducing  the  hazards  of  in-flight  aircraft  | 
fire  through  prevention,  earlv  detection  and  rapid  extinguishment.  : 


mAPPROACM : Studies  and  tests  to  develop  improved  fire  detection,  control  and  preventiort 

for  aircraft  powerplant  and  fuel  systems  will  be  conducted  via  NAFEC  inhouse  and  SRDS/  J 
Industrv  contractual  efforts.  : 


r 

'i 

C 


“ mii.estones  schkouled  for  accomplishment : 

. Electrostatic  Charge  Tendency  of  Fuel  Filters  Investigated  12/77 
. Designers  Guide  to  Titanium  Use  in  Turbine  Engines  9/78 
. Lightning  Strike  Current  Flow  Path  and  Amount  Investigated  6/80 


6A . ACCOMPLISHMENTS  FOR  FY-77: 

. Burner  Standards  for  Fire  Resistance  Testing  Report 
. Nitrogen  Generator  Full-Scale  Prototype  Report 
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Aircraft,  Flight  Loads,  Ground  Loads,  Aircraft  Structures,  Maintenance 

*‘tECHNICA1,  OBJECTIVES;  To  develop  and  adapt  new  safety  technology  in  the  areas  of 
fLirht  and  ip^ound  loads,  aircraft  structures  and  systems,  and  maintenance  and  inspec- 
tion technology  for  t.ransport  aircraft.  To  prepfire  recommendations  to  the  various 
agency  services  for  new  or  improved  airworthiness  certification  and 'or  operational 
reqairenients , as  well  as  acceptable  methods  to  comply  with  the  reqioirements. 


M APntOACH;  Accident  statistics,  service  information,  and  new  design  concepts, 
materials  applications  and  manufacturing  techniques  will  be  continually  analyzed  to 
identify  areas  where  safety  improvements  are  necessary  to  yield  the  maximum  benefits 
to  reducing  the  likelihood  of  accidents  and  improving  the  crashworthiness  of  the 
structure.  iTomising  areas  will  be  investigated  to  identify  technology  adaptation 
or  improvements  and  RA.D  will  be  conducted  to  yield  proposals  for  new  or  improved 
airworthiness  regiilations.  Efforts  will  be  initiated  to  answer  safety  needs  ex- 
pressed by  other  components  of  the  agency.  NAI''EC  and  contractual  effort  supports 
this  activity. 


» MILE.LT0NE;  SCHEDULED  FOR  ACCOMPLISHMENT! 

. Structural  Inspection  Simulation  final  Report 
. Transport  Crashworthiness  Simulation  Methodolo^^  Report 
. Bomb  Jettisoning  In-flight 

. Explosion  Tests  Within  a Fiiselage  for  Design  Criteria 
. Structural  Integrity  of  Nose  Gear  I’or  Towing  - Report 


I26A.  ACCOMPIJSHMENTS  F(H  FY-77; 


. Pressurized  Bomb  Tests  in  B-707  Completed 
. Least  Risk  Placement  Studies  in  B-707  and  DC-10  Completed. 
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’ropulsLon  :'i;. -i  1 1‘ins  , Cont  .i  i nmen  C , Iiij^estion,  Anti-Ice,  KnRine  Reliability 


“ rnCiiN  CAL  olUKCr  IVE:  To  develop  methods  and  equipments  to  improve  propui  sion 

svstems  reliahllitv  and  safety. 


>*  ARPROACII : Data  generated  by  analysis  and  tests  to  develop  improved  propulsion  systems, 

conducted  via  NAKKC  inhouse,  SRDS/ I ndust ry  cont ractural  efforts  and  NASA  support  will 
form  the  technical  base  for  proposed  new  and/or  revised  airworthiness  and  operational 
requirements.  Specific  areas  of  interest  are  improved  turbine  rotor  blade  containment, 
resistance  to  bird  ingestion,  anti-ice  system  design  criteria  and  the  studv  of  liigber 
temperature  engines  using  the  USAF  engine  nacelle  fire  test  simulator. 


» ^n.KSTONKS  SCUKUUI-MD  FOR  ACCOMPl.  1 SllMKNT  : 

. Engine  Inlet  Anti-Icing  Prediction  Procedure  Developed 
. Turbine  Engine  Performance  Margin  Measuring  Technique  Developed 

2 b A . ACCDMPl.ISliMENTS  FOR  _F)' -_Z2  = 

. Designer's  buide  to  Turbine  Engine  Anti-Tcing  Systems 
. Improved  Resistance  to  Turbine  Engine  Bird  Ingestion  Report 
. Turbine  Blade  Increased  Containment  Reports 
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Transports,  /u.rworthir.ess , !{andling  Qualities,  Snrraiation 

TSCil.'IC/d.  ' I-iJESTIVS:  Ine  aircraft  handling  qiialities  and  system  perf>  r"anc-.-  cha.-ac 

teristics  nee  sea  so  ouppora  new  or  improve  airworthiness  criteria  and  -tss  c:-.  p-^r- 

ting  limitations  for  all  forms  of  transport  aircraft  will  be  devel  p-.-l  inc  using  gr.a- 
utilization  of  simulation  methods  in  the  aircraft  certification  process. 


25.  At’PRCACH:  I'se  of  analysis,  ground-bas-^d  and  in-f  light  simulati  m,  and  exper: 

flight  tests  wiis  be  employed.  Emerging  technology  such  as  advinced  avl  nice  ana  ; 
control  systems  will  be  examined.  NAHA- .-bme s simulation  facilities,  IJAIEC  and  conn, 
tual  support  will  be  utilized  for  accompli sh;..ent  of  this  effort. 

< 6.  Mir.SCTGirEB: 


• tal 


Large  /lircraft  Structural  Loads  Crlt-eria  Peport 
Results  of  Lightning  Study  Flight  Test  Program: 

Study  Peport  - Certification  Criteria  for  IFR  Helicopter  Operations 
Review  of  Advar.ced  Technology  Im.pact  an  Airworthiness  'Criteria 

26a.  ACCCrPIJS-MEirrS  - FY-T7: 

Role  of  Simulation  in  Certification,  Phase  I,  Coii.pleted 
Canadian/us  STOL  Handling  Qualities  llegradation  Sinnjlation  Test. 

lEiproved  Helicopter  Instrument  Display  - Report 
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alt  Safety  Stall/Spin,  Stall  Avoidance,  Cockpit  Standard! ^at ten 


H^\l  OB.l  KCT 1 VE : Develop  and  appiv  advanced  technologv  !n  aircraft  desfen  to 

al  aviation  to  improve  light  general  aviation  aerodynamic  characteristics, 
rmance,  stability  and  control  and  structural  design  criteria  to  general  aviation 
t safety.  Provide  technologv  base  for  new  or  improved  airworthiness  and  opera- 
1 requirements.  Determine  character is t i cs  of  cockpit  layouts  contributing  to 


APPROACH : Perform  analyses,  ground-based  and  in-flight  simulation  operational  flight 

testing  of  personal  owner  and  business  oriented  general  aviation  airplanes.  Obtain 
flight  characteristics  and  operational  data  related  to  development  of  advanced  design 
data  and  regulatory  standards.  Develop  standards  for  cockpit  control  f eat ures  •NAFKC 
and  contract  effort  supports  this  activity. 


’ J -l-STONKS  SCI IF.DULKD  FOR  ACCOMPLISHMENT  : 

I Contract  Award  - Criteria  for  I.lghtplane  Static  Longitudinal  Stability 
> for  Stall  Avoidance  Safety 

. Report  - Phase  III  Cockpit  Standardization 

2bA. 

ACCOMPLISHMENTS  - FY-77 

. Draft  Report  - Phase  IT  Cockpit  Standardization 
/ . Report  - Lightplane  Longitudinal  Control  Criteria 

] . Report  - FAA-RD-77-25  - Lightplane  Stall  Avoidance  and  Suppression. 
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Aircraft  Safety,  Crash  Survivability,  Crashworthiness 


TECHMCAL  OR-TRCTIVE;  To  develop  a validated  basis  for  standards  leading  t o improvf; ; 
occupant  survivability  in  aircraft  accidents.  To  develop  effective  and  practical 
means  of  packaging  aircraft  occupants  during  a crash  to  minimize  injury,  and  to 
reduce  the  likelihood  of  a fire  after  a crash.  fi*epare  recommendations  to  Flight 
.'tani?»rds  for  new  or  improved  certification  requirements. 

i» APPROACH:  The  approach  for  the  General  Aviation  li-ogram  is  three-phased.  Phase  I in- 

cludes technical  studies  and  theoretical  research  leading  to  a scientific  analytical 
basis  fer  the  development  of  design  standards.  Phase  II  involves  full-scale  crash 
tests  to  refine  and  validate  Phase  I basic  data.  Phase  III  applies  the  analytical 
techniques  to  general  aviation  aircraift  designs  to  identify  possible  and  practical 
crashworthiness  improvements.  Work  will  be  accomplished  ttu-ough  contracts  and  NAFEC 
tests. 

6.  inLEGTONE:';  SCHEDULED  FOR  ACCOMJIISHMEI'IT; 

. i'}ener  i]  Aviation  Crash  Siirvivability  Criteria 

Phase  II  Full-Scale  Crash  Validation  Test  Report  12/77 

Phase  III  Application  of  Analytical  Techniques  - Criteria  Report  8/78 
. Validation  Mar/lat/Restraint  System  Tests  Complete  - Report  8/78 

. General  Aviation  Crash  Resistant  liiel  System  Construction  & 

Test  Report  6/78 

LA.  -CCOMPLISHM^TS  FOR  FY-77 
. Phase  I Crash  Simulation  Report  Completed 
. Interim  Report  on  Fuel  System  Tests  Completed 
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and  aavic.ry  atxLioi.  as  ra£-a;-ds  pilot  cert ii’ication,  training,  and  currency  requii'et.en 

25.  APPROA'^’:-.  Projects  involving  pilot  .iudgr'.ent  studies  and  evaluation  of  experiaenta 
training  am  certification  "iethods  (siir.uiator  and  ground  trainers,  computer  si  lei 
education,  etc.)  'vlll  develop  supporting  data.  Contractual  activity  vill  be  re-puired 
since  in-housa  capabilities  in  this  area  .10  not  exist  at  the  leveis  required. 


26.  miip:3to::sc  ccicriPaEP  pop  AC^CMriisiitK^n': 

Pilot  Judgment  otuuy  - ■■ir.al  Report 
Let  Contract  - Lciproveu  Pilot  itainin.r 
. Complete  Ii:.proved  Pilot  Training  Cyllabus  Report  - Phase  I 

2CA.  ACCGvpiJCdodir.TS  - Ff-T7 

Completion  of  Final  Report  "Stall  Awareness  Training"  - RD-77-26 
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Civil  Aviation  Seciiritv 

14.  TECHNICAL  (OBJECTIVE:  Conceive,  design,  develop,  test  and  evaluate  new  devices  and 

ancillary  equipment  and  assess  existing  devices  directed  towards  the  detection  and 
prevention  of  weapons  and  explosives  being  introduced  into  the  aircraf t /airport 
envi ronmen  t . 

25.  ATI' ROACH:  SRDS,  NAEEC  and  TSC  resources  with  contract  support  will  be  utilized 

in  carrying  out  the  work  necessarv  to  meet  the  objectives  of  the  security  program. 
This  is  a multi-vear  research  and  development  effort  in  accordance  with  the  agency 
approved  Security  Technical  Development  Elan  (TDE). 


VILESTONES  SCHEDUl.ED  FOR  ACCOMPLISHMENT 
. Complete  Air  Cargo  Study 
. Storage  Locker  Tests  Completed 

. Evaluation  of  Decompression  Vapor  Sampling  System 
. Feasibility  Study  of  X-Ray  Fluorescence  Completed 
. Phase  I Vapor  Characterization  Completed 
. Construction  of  Operational  N.M.R.  Completed 
. Thermal  Neutron  Operational  Detector  Construction  Completed 


ACCOMPl.lSHMENTS  FY-7  7 

Completed  Evaluation  of  X-Ray  Absorption  Concept 
. Completed  Laboratory  Evaluation  of  N.M.R. 

. Completed  1st  Phase  Explosive  Locker  Experimentations 
. Completed  Evaluation  of  Commercial  Vapor  Detectors 
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’4  TLCUMCAL  OBJfiCT  IV^L : Develop  the  means  to  measure,  reduce,  and  control  air  pollution 

?Tom  aircraft  powerplants  and  support  systems  in  consonance  with  the  authorities  and 
responsibilities  of  the  Clean  Air  Amendments  of  1970  (Public  Law  91-604) 

25. APPROACH;  Through  in-house,  NAFHC,  and  contracted  technical  efforts,  the  necessary 
technology  will  be  developed  and  evaluated  to  supply  the  data  base  and  procedures  to 
formulate  regulations  for  tlie  control  of  aircraft  exhaust  emissions. 

2b. MlLl:STONi:S  SCHFTiULLD  FOR  ACCOMPLISHMF.KT : 

Report  on  Criteria  for  Monitoring  Aircraft  Generated  Pollution  0 Airport  12/77 

Certification  Test  Procedures  Handbook  Issued  11/77 

Simulated  Flight  Tests  of  Low-Polluting  Piston-Engined  Aircraft  8/78 

Contract  Award,  Aircraft  Configuration  Effects  On  Exhaust  Emissions  7/78 

26A.ACCOMPLISHM1  NTS  FY-1977 : 

Report  On  time-Degradation  Factors  For  Turbine  Engine  Exhaust  Emissions  

Report  On  Safely  Achievable  Emission  Levels  For  Piston  Engines  

Contract  Awarded  For  Development  Of  Time-Degradation  Factors  Foi 
Piston  Engine  Exhaust  Eniissions  
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AIRCR,\FT  NOISI',  JFT  NO  LSI  , CORb  bNGINU  NOISf.,  SOUND  ABSORP'I  ION  TRl.AlMl  ST 


■1.  Tl.CHNICAl.  OB.nCTIVr:  I'et  erminat  ion  of  aircraft/engine  performance  and  configura- 

tional variables  that  influence  generation  or  propagation  of  noise,  developmert  of 
prediction  techniques  and  establishment  of  guidelines  for  noise  reductions. 


^25.  AF’F 


25.  AF'PROACFI : Analytical  and  experimental  investigations  of  mechanisms  of  generation 

I and  suppre*--sion  of  engine  noise  sources  and  of  installation  effects  of  nacelle  and 
airframe  on  noise  propagation  and  reduction--t!ontract  Support. 

‘2b.  MILFASTOM.S  SO  I bDm  Jd)  _R)P^  ACCOMPl  ISIIMFINT  : 

. - JT8D  Mixer  lull  Scale  Ground  Test  Report  12/78 

ij  - .JT8D  Mixer  Flight  Test  and  l-.valuation  1/79 

ij  - Jet  Noise  Suppression  Report 

!•  Theoretical/F.xperimental--Task  II  12/77 

Suppression  Nozzles  (Static)  Task  III  1/78 

t Ojitimal  Nozzles  (Wind-On)  'lask  V 2/78 

I Design  Guide  - Task  VI  3/78 

I26A . ACCOMIM.ISI IMF^N'IS  FT-77 

l>  - JT8D  Mixer  Model  Study  Report 

I - PIIWA  Combustion  Noise  Prediction  Model  (low  emissions  combustors) 

i"  - G.K.  Core  hngine  Com.ponent  Noise  Update,  including  low  emissions  combustors 

^ - Airframe  Noise  Prediction  and  Reduction  Model  Report 
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I NO  I SI  ARATi;NnN1  OPI.RATIONS.  ATMOSPHERIC  ATTENUATION,  NOISE  ME.ASUREMENTS 
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.T1  CHMCAI.  OBJLCTIVE : Determination  of  significant  aircraft  performance  characteristic: 

that  influence  noise  exposure  on  the  ground,  development  of  prediction  techniques, 
evaluation  of  the  effects  of  the  atmosphere  on  sound  propagation,  and  development  of 
noise  measurement  techniques. 

ZS-APl'kOACH:  Theoretical  and  experimental  investigations  of  effects  of  aircraft  opera- 

ting procedures,  meteorological  conditions,  and  ground  terrain  on  transmission  of 
sound.  Analysis,  design,  and  testing  of  noise  measurement  s>'stems.  In-house  and 
contractual  effort  supports  this  activity. 

.:6.MIL1;.ST0.\T.S  SCllI.DUI.f.I)  FOR  ACCOMP L 1 .SIM  NT : 


--Meteorological  Pffects  On  Aircraft  Noise  Propagation- 
r()A . ACCOMP  LI  SI  IMi:.NT.S  FY-77 

--Report  - Helicopter  Noise  Data 

--Report  - Noise  Characteristics  Of  Fight  Helicopters 


Source  of  Requirement  FAA-ED-20-2 
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>•  aIRCRAF-T  and  community  NOISF;,  PSYCHOACOUSTK:  I’ROCITiURtS,  NOISi;  CliRTII-ICATIOiN, 

CALCULATION,  AIRCRAFT  FLYOVLR  NOISF.  SIGNALS,  NOISi;  COMPATIBl.T  I,AN['  USt  PLANNING 


-4.  TF  CUMCAI.  OBJFiCTIVF:;  To  obtain  certification  and  design  criteria  for  aircraft  and 
air]iorts.  FFetermination  of  significant  variables  that  influence  response  to  noise, 
development  of  psychoacoustic  measures  procedures  and  guidelines  for  control  of  noise 
exposure  within  the  requirements  of  Public  Law  90-411. 

»;S .APPROACH : Conduct  Psychoacoustic  Tests  in  laboratories  and  family  homes  regarding  tin 

FFTcStT  of  noise  on  man  and  the  development  of  acceptable  procedures  and  yardsticlvs 
for  evaluating  aircraft  noise  and  communit)'  noise  exposure. 

2b.  Mll.l:STONLS  SCllhl)UFJ:U  FOR  /iCCOMPLISFlMFiNT : 

- Psychoacoustic  Tests  of  Certification  Criteria  For  General  fi  Commerical 


Aviation  Interior  Noise  12/78 

- Psychoacoustic  Tests  Of  Certification  (iriteria  Regarding  Significant 
Changes  in  l.evel  and  Number  of  Ojierations  For  Airport/Communit)' 

F’lanning  --  Report  9/78 

26A.  ACCOMPLISFFMF.NTS  FY-77 

In-Flouse  RUFF  Completed  and  Report  Published  "Human  Response  to  Sound;  The 
Calculation  Of  Perceived  Level  Pirectly  From  Physical  Measures" 
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SUMC  BOOM  RTShARCH,  CTRl  IF ICATION  CRITFRIA,  DFSIGN  CRITEiRIA 


ILCHMi.'AI,  OB,JLCTI\Ti:  To  obtain  Certification  Criteria  required  by  Public  Law  90-411 

aircraft  design  criteria  and  operational  criteria  regarding  sonic  boom  environmental 
effects . 

25 . APPROACH : ITiis  is  an  in-house  and  contract  effort  coordinated  by  Interagency  Agree- 
ments with  NASA,  NOAA,  POT,  and  II. S.  Air  Force  to  determine  the  effects  of  sonic  boom 
on  man  and  his  environment.  Support  is  provided  by  NAFF.C  in  the  processing  of  TDR-1 
Sonic  Boom  Recorder  data  and  by  the  Aeronautical  Center  in  the  maintenance  of  THR-1 
recorders. 

2 6 .  MILF.STONLS  SCHF.DULTT)  FOR  ACCOMPLISIM.NT 

Concorde  Sonic  Boom  Monitor  Report  (JFK  Flights) 7/78 

SOAA  Report  on  Long  Distance  Propagation 6/78 

?».A  ACCOMPLISHMl.NTS  FY-77 

--F-111  Supersonic  Boomless  Flight  Demonstrations 

--System  Definition-Transcontinental  Boomless  Flight  System  Report 

--NOAA  Report  on  Atmospheric  Fffects  On  Concorde  Sonic  Boom  Lateral  Propagation 

--Concorde  Sonic  Boom  Monitoring  Report  (lAD  Flights) 
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’ CLIMATIC  IMRACr,  STRATOSPlILRli , TROPOSITir.RL , l-.NGINL  LMISSIONS,  MONITORING,  ITJliL  SULFUR 

.'24.  TFCHMCAl.  OB.IFCTIVI' : To  develop  accurate,  current  engine  exhaust  emission  and  fuel 

.'sulfur  loading  characteristics  for  the  world  fleet  of  aircraft  that  operate  in  the  stra- 
'tospheric  regions.  This  compilation  will  be  used  as  input  data  to  a global  modeling 
jeffort  to  predict  aircraft  impact  on  the  stratosphere. 


{25.  APPROACH:  Wliere  available,  actual  emission  factors  will  be  compiled  from  data  taken 

i6y  various  government  and  industry  sources.  If  data  at  altitude  is  not  available,  sea 
jlevel  information  will  be  corrected  to  the  proper  conditions  using  appropriate  relation- 
jships.  Fuel  sulfur  content  will  be  monitored  and  coupled  with  the  time  spent  in  the 
'.stratosphere,  calculations  of  the  amount  of  sulfur  oxides  will  he  maintained. 


I26A.  MILLSTONES  SCHLDULLD  FOR  ACCOMPLISIIMLKT : 

1! 

i 1979  Fleet  emission  Factors  Defined  4/78 

1“  Global  emissions  Loading  Updated  7/78 

I26B.  ACCOMPLISUMF.NT:  fY-77 


j Initial  assessment  of  world  fleet  emissions  burden  in  stratosphere 
I updated  and  issued. 
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•\!  Proi'  1 dLion  Sri-ctrum  OTP,  1K,\L^ICA0,  ITU,  OCIR 


[“  Tc  c'.if.  i cn  i Oh  uc  !-  : ve  : To  conlinuf  t lu*  clt-vel  opmeiit  of  [echnicaf  expert  i so  in  Tne  t i e 1 a | 
' of  RF  propagation;  to  di ve  lop  test  equipment  and  mi’asurement  procedures  needed  to  more 
accurate^  certify  facility  operation  and  resolve  interference  situations  in  a more 
tim<  ly  manner;  to  oh ta i n /re ta i n spectrum  support  for  luv/existing  FAA  systems  in  the 
OTP/IR.AC  and  ICAO/ITU  CCIR  forums  where  we  must  compete  with  all  other  users  for 
spectrum  support. 

^Approach:  l’ropa.;at  ion  computer  models  w II  he  deve  loped/ret  ined  for  st>lvin  - a wide 
variitv  ol  day-to-day  spectrum  management  problems.  Propagation  studies  will  be  con- 
ducted as  rtquired  in  suftport  of  WARC  '79  preparation.  National  and  International 
spectrum  management  forums  will  be  participated  into  the  extent  necessary  to  satisfy 
the  S(ui  trum  needs  of  the  agency, 

2 f) . Mili  stoties  sclu  dtiled  for  Accomplishnicnts: 

Report  on  FCAC  Remote  Terminal  C.apability  10/77 

Publication  of  Report  on  Propagation  Model  Refinements  11/77 
^ Revised  romn>un  i ca  t iiins  Frequency  Handbook  11/77 

Revised  Handbook  on  liMC  Measurement  Techniques  11/77 

Report  on  Ground  Conductivity  Wave  Tilt  Measurements  8/78 

Report  on  RMI.  Interference  Thresholds  9/78 

26A . FY-77  Accomplishments: 

SCAM  Vehicle  delivered  per  Specification  FA<N -ER-620-00 1 
Development  of  Phase  I Remote  Terminal  Capability  with  ECAC 
Special  Purpose  RMI,  Antenna  Alignment  Receiver  Delivered 
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CCmnOlOOv  utilization 


E lec  Lromagiie  L ic  Compa  L i bi  1 i L v , Radar,  ATCRBS,  DABS,  spectrum 


“Technical  Obiective:  To  conduct  studies  and  make  recommendations  for  improving  the 
overall  electromagnetic  compatibility  of  existing  and  new  radar  and  radar  beacon 
(ATCRBS  and  DABS)  systems.  To  upgrade  the  existing  capability  for  predicting  ATCRBS 
performance  in  a given  invironment  and  validate  the  resultant  modi  1 s . To  develop  a 
DABS  performance  prediction  model. 

Approach : An  ITIC  analysis  will  be  performed  to  support  the  introduction  of  the  ASDE-3 
“ radar  into  the  15.7  to  16.2  GHz  band.  Band  studies  will  be  conducted  as  required  to 
insure  continiud  spectrum  support  for  the  agency's  ASR  and  ARSR  operations  (existing 
and  planned).  Specific  problems  at  terminal  and  en  routi-  ATCRBS  sites  will  be  invest! 
gati'd  and  proposed  solutions  will  be  developed  utilizing  the  latest  perfc'rmance  pre- 
models. An  lliC  study  will  be  pi'rformi’d  to  determine  the  impact  of  DABS  on  TACAN/DMK. 

Milestones  Schiduled  for  Accomplishment: 

ARSR  (radar  lliC  analysis  report,  publication  DABS/ATGRBJ  liMC  8/77 

DABS/ATCRBS  ITIC /per f ormance  prediction  model  report,  completion 
" ATCRBS  Interrogator  Facility  File  (document),  completion  9/77 

ATCRBS  Computer  Models  Validation  report,  completion  10/77 

ATCRBS  Problem  Site,  PRF  Assignment  Analysis  and  Computer 

Program  JReport , Completion  9/77 

ATCRBS  Analytical  Models,  Users  Descriptive  Catalog  (report) 

completion  11/77 

26a.  FY-77  Accomplishments:  No  final  products 
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ons.  Navi  ca  t i on_,  NLS^  BCAS_ 


“ Technical  Objectives:  To  revise  the  Navigation  Frequency  Separation  Hatidbook  6050. 5A 
Tr>  dt-velop  a pr<- 1 iiTiinar;.  assignment  model  for  MI.S  fazimuth  and  clevationl.  To  continue 
di  1 pmi  nt  of  an  implementation  plan  for  25  KHz  UHF  air/gro'ind  frcquenc}-  assignments. 
To  ■ onduct  FMC  studies  for  BCAS. 

u Approach  : NAV/C'JM  efforts  will  he  done  with  in-ho;st  manpower  with  support  t^irough 
the  use  oi  the  ITS  Quick  Response  Response  Capability  and  the  FCAC  UHF  Frequency 
Selection  Model.  BC.AS  efforts  will  be  done  with  both  in-house  and  external  manpower. 
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stones  Sch'  dul ed  for Accomp 1 i shment : 

World”  Virr  Assignr.'Ots  1/78 

Niv.  Handl.ook  3/78 

MI.S  Criteria  6/78 

<■  r I’Fp  Ir.p  1 ementa  t ion  Plan  ^ 6/78 

'■■’f  Aneeles  BC.AS  Reports  10/78 

/ / IC  C onpj  1 shmen  t s : 

Technical  lleports; 

' The  Selection  of  TI.S  Antenna  Patterns  for  Use  in  the  Frequency  Assignment 
Process 

2.  A Comparison  of  Measured  Data  and  ITS  Model  Predictions 
UHG  Frequency  Assignment  Model  Completed 
Ri vised  A/G  Com.  Handbook  released  for  comment 
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RKI,IABniTV  SVPPORT  ACTIVITIES 
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Tochni  .il  Ot)  j-.-cl  i VC  ; Development  ot  basic  reliability,  ma  inta  inabi  1 i t y , EMC,  J 
EME,  i.igittning  and  Grounding  standards  ior  E/VA  NAS  System.  Establish 
guidelines  and  ptoctiiures  for  evaluation  of  reliability,  maintainability, 
electromagnet ic  compatibility,  electromagnetic  protection,  lightning 
protection  and  grounding.  Necessary  engineering  support  to  R<^D  will  be 
provided. 

Approach':'  By  in-house  and  contract  support,  establish  guidelines  for  design 
analysis  and  evaluation,  generate  handbooks  and  expand  technology  as  applicabl-, 
toward  complete  functional  reliability,  maintainability,  KMC,  KMP,  lightning  I 
protection  and  grounding  for  K/\A  equipment  and  systems.  I 


26 . Milestones  Scheduled  for  Accomplishment 

Engineering  Support  to  ARD  and  AAF  - continuing 
Radio  Noise  Effects  on  Communications 
State-of-ART  LED  Study 
Updated  Grounding  Handbooks  for  EMP 


12/77 

4/78 

9/78 


26a.  Acconipl  ishment  for  FY-1977 

Lightning  and  transient  protection  systems  for  RVR,  ID  ILS  reports  i u ■ . 
High  power  microwave  tube  reliability  report  i i.,m  d. 

Vacuum  Tube  Availability  Assessment  report  is^ue.,. 

Microelectronics  Technology  Evaluation  reports  on  charge  coupled  devices > 
silicon  on  saphire  and  emitter  followrr  logii  i ,iueu. 

Failure  rate  models  for  semiconductor  optoelectronic  devices  re.urt.s  issued. 
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Air  .ran\c  C ntrol,  Personnel  Measurements,  Performance 
ectj.Lca-  OV.'.ective:  Develop  and  validate  a measurement  system  that  will  objective  1.. 


ra' e the  radar  control  performance  of  a developmental  A'rcS. 

'5-  Atiox-  ,a :h;  3RDS  in  conjunction  with  DAFEC  will  develop,  test  and  validate 

teciiniques,  hardware  and  software  necessary  to  ach.-eve  the  technical  objectives. 
End  products  will  consist  of  reports,  specifications  and  suppiort  for  Acaderr.y 
implementation. 


Milestones  Sciieduled  for  AccomDlisiunent : 

. 'PCPHB  ValTcJat  ion  Tests 

. Academy  xiCPMil  Functional  .Specifications  Completed 


4/73 

7/73 


2tA.  Accomplisiunents  for  Fi-77: 
None 
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► Air  Traffic  Control,  oimulation,  Jrajja^^,  _ _ 

I .'4.  Tecyinicul  .JL  '.ective:  iupport,  the  agency's  effort  to  acquire  realistic  ATC  traxning 

t sinulators  for  the  FAA  Academy.  Two  tj'pes  of  simulators  to  be  considered  (l) 

* ••’ndar  Training  Facility  (riTF)  (2)  control  tower  envirorjuent. 

.'5.  Aijur..ac:.:  J:<D0  in  conjunction  with  the  Office  of  Personnel  and  Training,  Air 

Traffic  Jervxce,  FAA  Academy  and  NAP’EC  will  conduct  engineering  studies,  develop 
the  functl  nal  specifications  for  procurement  of  the  Academy  simulat.nrs,  and 
provide  management/ cecimi cal  expertise  during  the  acquisition  and  implementation  of 
the  systems. 

2t.  Milestones  scheduled  for  Accomplistiment: 

. 8TF  Contract  Award  ll/77 

. HTF  resign  Plan  Approved  3/78 

26A  Accomplishments  for  FY-77: 

. R'lT  RFP  Issued 

. rower  Simulator  Technical  Feasibility  Report 
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•V . Kenneth  House,  AM-230 
[t..  8-346-2764 


Air  Traffic  Control,  Sl;nulation, . ATC__F_ac_ilit:if  Training 

•-A.  Technical  Objective:  Support  the  upgrading  of  training  simulation  capabilities  at 
ATC  facilities.  This  Licludes:  enhancement  of  En  Route  (DYSIM)  and  ARTS  111  (ETG) 
simulator  programs;  engineering  analysis  for  identification  and  specification  of 
long-term  facility  training. 

25.  Aunr jacn:  SRIX.>  in  conjunction  with  NAFEC  will  investigate,  develop,  test  and 

validate  techniques,  hardware  and  software  necessary  to  achieve  the  technical 
objectives.  End  products  will  consist  of  reports,  specifications  and  support 
for  field  implementaticn. 

2( . Milestones  Scheduled  for  Accomplishment: 

. ARTS  111  and  En  Itoute  Software  Specification  3/?B 

. .Recommendations  for  Upgrading  ETG/DYSIM  Report  4/78 


26A  Accomplishments  for  FY-77: 


. Technical  Data  Package  and  Specifications  for  Pilot  Console 
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J Air  Traffic  Control,  Productivity,  Perspmiel  & Sj^stem  Performance  and  Measurements 

[24.  Technical  Obiective:  Develop  and  validate  ATC  controller  productivity  benefits 

^ as  they  appl^  to  selected  ATC  En  Route  and  ARTS  III  automation  enhancement 
packages.  At  least  six' of  the  enhancement  packages  that  intend  to  increase 
productivity  will  be  evaluated  with  a teclinique  that  includes  effects  of 
capacity  and  sustained  service. 

25.  Auuniach;  T3C  shall  develop  a fast-time  simulation  to  serve  as  a predictive 

tool  in  assessing  productivity  gains  due  to  MS  En  Route  and  ARTS  III  enhancement 
packages.  Correlate  the  measures  of  productivity  used  in  simulation  studies 
to  observations  of  ATC  controller  work  pace  in  actual  operations  in  the  field. 


1 26.  Milestones  Scheduled  for  Accomplisl-unent: 

. ATF  Model  Assessment  (En  Route) 

. Miami  ARTCC  Field  Experiments 

[26A  Accomplisbunents  for  FY-77: 

. Development  of  Automated  Processing  Method  for 
• Field  Data  Reduction 
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111.  CCOAOINATIOM 


Dr.  Heines  l.rzberger 
8-448-5450 
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I'p.  r.it  i on.il  Scen.ir  ios . /uiie.s,  STi)l.,  NASA.  Fuel  i^ptiniiz.ilion,  V'TOJ, 


24.  Ieehnic.il  Mb  jeet  i ve  I’rovide  operution.il  scenarios  Lo  exercise  higli  performance 
flight  simulators  at  .‘.mes  Research  Center,  to  evaluati*  .advanced  4D  electronics 
svstems,  and  for  live  flight  tests  of  a modified  .augmented  wing  Buffalo  SitU. 
aircraft.  .‘.ssist  N.\S.\  with  operational  inputs,  test  development  and  evaluation 
with  fuel  optimization  |)rogr.ams. 

'•  rovide  operational  support  to  NASA  in  Short  Maul  progr.uns  particularly  helicopter 
oper at  ions . 

25.  ■ pproach : Provide  scenarios  traffic  models  and  test  design  for  S’li...  simulation 

.It  /\mes.  ’’rovide  scenarios  for  live  tests  of  augmented  wing  !'^uffalo  ST''!, 
i’rovide  operational  support  to  /\mes  for  fliglit  simulator  and  flight  experiments 
at  ,'jnes  Research  (enter. 

In  support  of  NASA  short  haul  helicoper  operations  provide  oper.itional  support 
in  near-term  northeast  corridor  CM  5)  helicopter  activities*  current  oil  rig 
operations;  future  designs  for  IFR  oil  rig  operations;  VTOl,  operations  city  center 
to  city  center;  major  airport  to  city  center;  and  all  areas  in  a large  metropolit.in 
• irea. 

2u.  Milestones  Scheduled  for  Accomplishment: 

Start  Simulations  at  NAFEC  7/77 

, . Report  Completed  on  FueL  optimization  Approaches  2/7S 

Design  for  Follow-on  41)  Navigation  Completed  4/78 

Develop  Offshore  Concepts  3/78 

Develop  City  Center  Concepts  b/78 

Develop  M.i  j dr  Airport  Arrival  and  Departure  Concepts  9/78 

2 6 A . Accomplishmei ij^s_  for  FY-  77 : 

. Scenarios  for  Fuel  Optimized  Studies 
, Phase  I Simulation  for  NASA  Ames  Completed 
. Design  for  Follow-up  4D  Simulation  Defined 
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* Air  Traffic  Cor  t rol , iiji  Route  Separ^ion__3tandards  j_  Terminal  Separation  Standards. 
t~7/r.~TecVjiical  1^7'eciive:  Perform  analyses  and  studies  to  produce  concept  document^Tor 
f maximum  utilization  of  airspace  in  conjunction  with  present  and  future  fuel  conser- 
( vation  tecimiques. 

. ■ . Auli roach:  In-house* resources  will  be  utilized  to  simulate  terminal  and  en  route  air-, 
space  interactior.s  associated  with  fuel  conservation  techniques.  Profile  descent 
concepts  proposed  essentially  force  holding  and  derandomizing  techniques  into  the 
en  route  area.  Concepts  offering  increased  capacity  in  area,  sector,  or  terminal 
airspace  will  re  evaluated,  and  will  iriclude  modifications  to  present  en  route  and 
tenr.i  al  air  traffic  control  procedures,  definitions  of  airspace,  and  flight 
pr.'cedures  associated  with  terminal  arrival  and  approach  routes. 

Particular  emphasis  should  be  given  to  determining  the  maximized  terminal  configura- 
tion. Although  A-post • concepts  are  being  employed  data  is  needed  to  specify  number 
of  posts  for  maximized  operation,  distance  and  angle  from  nanway  and  such  other 
. factors  as  non-interferring  paths.  • SRDS/NAFEC. 

2t.  Milestones  Scheduled  for  Accomplistiment : 

. Ej)  Route  Holding  Impact  Analysis 
. En  Route  Metering  Concepts  Analysis 
. Tenninal  Capacity  Concepts  > 

■ . Simulation  of  High  Gain  Conceptf; 

. Technical  Report  Issued 
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IJLI.  COO<«OINAT  lOM 

IIA 


.uci'.nic.il  uojfct  ivt' . lo  provide  proficient  deve  1 opifteuL  and  mauagcmeuL  for  ,,ir 
traffic  ontrol  simnlations  requested  b.-  operating  services  teciinical  services, 
ard  or  municipalities  or  governments.  ! 'is  program  is  based  on  prior  years 
experience  and  to  provide  a vehicle  to  quicklv  initiate  work  on  what  is  alwavs 
a time  critical  request.  It  is  established  for  the  puriiose  of  planning  tiie 
utilization  of  Skfi''  in-house  .and  MAFK'  personnel  and  resources  and  assumes 
I ri'e  week  simulations  e.ic  . year. 

pproacu  in-  louse  .->1)4  and  '.FL-  resources,  with  contract  support  when 
required,  will  be  used  to  examine  .\'i  simuJation  requirements  received,  to  provide 
ri'spoiisive  studies,  to  plan  and  perform.^or  direct  necess  ir','  simulatio'’s  a d 
provide  analysis  and -reports  based  on  findings. 
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I'erminal  ATC,  Terminal  Mockups,  Terminal  Displays,  Terminal  Kqiiipments  Handbooks 

24.  Technical  Objective:  Produce  operational  interface  descriptions  and  modified 

lacility  operating  procedures  documentation  lor  tlu'  utilization  and  operation  . 
of  new  equipments  including  the  implementation  of  advanced  systems  planned  for 
application  in  the  terminal  ATC  environment  (e.g.  WVAS,  Wind  Shear,  TIPS,  etc.). 

25.  Approach : In-house  SRDS,  TSC , and  NAFKC  resources,  with  contract  support  as 

required,  shall  bo  used  to  perform  analyses  of  present-day  terminal  ATC  functions 
and  operations,  state-of-the-art  equipments  applicable  to  terminal  .ATC  operations, 
advanced  techniques  to  enhance  tliose  operations,  and  the  ATC  terminal  system 

reqvi  i rements  associated  with  the  operational  implementation  of  advanced  systems. 
The  products  resulting  from  tiiese  efforts  shall  include  functional  specifications, 
operational  system  descriptions,  and  physical  design  specifications  for  terminal 
ATC  equipments  and  systems,  as  well  as  equipment  handbooks. 

26.  Milestones  Scheduled  for  Accomplishment: 

/ 

. Tower  Cab  Small  equipment  evaluation  Report  11/77 

(9550-1,  AAF-440-077-003) 

. Tower  Cab  Equipments  Handbook  M/78 

Advanced  Tower  Cab  Equipments  Specifications  2/79 

. Advanced  Tower  Cab  Display  Concepts  Report  4/79 

. TRACON  Equipments  Handbook  10/79 

26A  Accomplishments  for  FY-77:  SWIMS  Display  Functional  Specification 


^ ■ 


j • - FAA-ED-01-IA 

1 N/A 

J 2*  1 ^ 

|7  ’. 

CO  N/A 

I 3d* 

xiOjecv,  uC'-c 

1 N/A 

! 

N/A 

( 

’ I 

219-15^ 

#*!»«•  I to  f € % '*»•<  -t  to 

1 00  Fotm 

NASA  Form  1 


( 


1 


10/l/_7^  * ^ - 

I 21‘»-15?  ^ 

IPC'ATC  SYSTEM  INTERFACE 


• t«  ♦ 


012-155 


I l<  c- 


NA 

- I i ■ c uw  » 


10/77 


NA 


NA 


^ •^K'V  A. 

I . » * • 


FAA  SRDS  

- Jl-’!'  Second  Street,  S,W. 

Nasliiiu;ron , O.C.  20591 


I . . 


Herbert  A.  Wachsnan 
(202)  426-9527 


I Terminal  ATC,  Enroute  ATC , Controller,  Pilot,  0AI5S/IPC,  CAT  II,  DSF,  TATF , SSF , Simulation 

^ 24.  Technical  Objective:  Develop  ATC  procedures  for  utilization  of  IPC  to 

increase  safety  in  the  terminal  and  en  route  ATC  environments.  i 

25.  Approach : NAFEC  in-house  resources  will  be  utilized  to  design,  test,  and  ■ 

produce  data  in  a simulated  terminal  and  en  route  ATC  environment  to  determine  f 

pilot,  controller,  and  system  interactions  for  the  development  of  procedures  - 

for  control  of  IFR  aircraft  in  a mixed  IFR/VFR  IPC  system.  Determine  tin: 
techniques  and  procedures  and  possible  changes  to  separation  standards  and 
airspace  definitions  are  envisioned  as  end  products.  Tlie  operational  IPC/ATC 
system  interface  will  also  be  defined. 

2 6 . .Milestones  Scheduled  for  Accomplishment: 


• Operational  System  Description 

2/78 

t 

• Test  Design 

9/78 

I 

System  Simulation 

1/80 

. IPC/ATC  Procedures 

7/80 

1 

• IPC/ATC  Interface  Definition 

6/81 
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26A  Accomplishments  for  FY-77: 
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